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THERMOLATOR 


the oven heat control 
with every advantage 


@ in principle 

@ in design 

@ in construction 
@ in appearance 
@ in installation 

@ in operation 


® in saleability 









WRITE FOR COMPLETE DETAILS. 


MiLwAuKEE GAs SPECIALTY Co. — 
MILWAUKEE 
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ENDURING 
FITNESS 


The operators of by-product coke and gas 













~. plants built by Koppers are assured of a com- 
prehensive service by a company closely and 
permanently identified with by-product prac- 
tice—a valuable aid in keeping plants modern 


and fit. 


Koppers Service expresses the progress that 
necessarily accompanies its roles as builder of 
76,000,000 tons of coal carbonizing capacity 
and operator of over 7,000,000 tons of capacity 


per yea r. 


KOPPERS >> >> 
<< << EQUIPMENT 


Koppers offers the by-product Coke and Gas 













Industry: Becker Type Oven Plants... Benzol 
Plants . . . Gas Producers . . . Water Gas 
Plants . . . Liquid Purification Plants . . . By- 
product Equipment . . . Material Handling 
Plants . . . Phenol Removal Plants, Etc. 


KOPPERS 
CONSTRUCTION 
COMPANY 


KOPPERS BUILDING PITTSBURGH 
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modernizing industry the conquering of vari- 


ables plays a large and important part. 


Thus, in many vital industrial processes, it is es- 
sential to smooth out the variations in fluid flow. 
The first step is to use a flowmeter, a material aid 
to manual regulation. But the next step, and often 
the last, is to substitute automatic control. 


Wherever air, gas, steam, or liquid flows in a pipe, 
it can be both measured accurately and controlled 
automatically by the Metric Rate-Volume Controller. 
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For full information about the Metric Rate-Volume 


Controller and its industrial applications, write for 


Bulletins E-5 and E-10. 


One of a number of charts, and 
an actual photograph of a Metric 
Rate-Volume Controller installa- 
tion in a Louisiana Station. Note 
the perfect control on the chart 
and how the rate (differential) is 
changed promptly and definitely. 


The installation is essentially an 
orifice meter provided with a pilot 
air valve whereby a diaphragm 
motor valve on the line is main- 
tained at the exact opening for 
passing the required rate of flow 
for which the controller is set. 
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TRONCASE, enh sr vor Merers 


AMERICAN METER COMPANY 


INCORPORATED 


The Worlds Largest Manufacturers of Gas Meters and Allied Apparatus 
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Keep the Purifier and Oxide Free of Tar 
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I A TION 


The Compact Gas Scrubber illustrated provides the most intensive 
contact obtainable between gas and washing medium. Its efficiency 
in removing tar and other impurities make it indispensable for every 


gas manufacturing plant. 


Serrated edges scrub the gas—liquor scrubs the gas—wetted grids 
scrub the gas, which leaves the Semet-Solvay Multiple Washer with 


the unwanted impurities eliminated. 


Give us particulars of your gas making and learn how inexpensively 


you can install this compact, shop-built scrubber. 
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| How to Mix Butane 


—IN ONE WORD— 
“CALORIMIXER” 



























AUTOMATIC! 
ACCURATE! 
INSTANT! 
DEPENDABLE! 











Send for New Booklet 
‘‘Butane Gas Plant 
Control’ 


This new booklet gives a brief picture 
of the Butane Industry as a going business 
and shows the requirements of the success- 
ful Butane plant, supplementing this with 
pictures of arrangement of equipment. It 
demonstrates the necessity of having ade- 
quate mixing control, by means of charts 
pointing out the effect of temperature and 
gravity changes upon the satisfactoriness 
of your service. It shows how modern 
methods have taken the guesswork and 
unreliability out of control of the all- 
important heating value. It describes the 
modern C-H Calorimixer in detail, how 
by measuring of heating value alone it 
does away with many causes of dissatis- 
faction and unsuccessful service. It de- 
scribes the quick response, the fully auto- 
matic operation of the Calorimixer and its 
control, its flexibility, its applicability to 
all Butane plants. The ground-plan lay- 


This Calorimixer is 
in one of the butane gas 
plants designed and 
erected by Thebo, Starr 
and Anderton, Inc. The 


Calorimixer combined 





with the C-H Control outs of typical Butane plants shown are 

rd operatesthis plant automatically. The board contains the valuable and interesting. Finally, a chart 
pressure regulators, starters, relays, etc., which automatically lists all information necessary to secure 
start orstop gas-making units, as required. The C-H Signal System the proper C-H Butane Mixing Control 
promptly reports any irregularities in the operation of the plant. System. 
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Too! 












IXING Butane — the one out- 

standing problem in the oper- 
ation of the Butane gas plant—is 
accomplished without the usual com- 
plications and troubles when the 
control of the mixing is done by the 
Cutler-Hammer Calorimixer. 

Built with the same rugged de- 
pendability which has won renown 
for the C-H Calorimeter, the C-H 
Calorimixer controls the entire plant, 
automatically, faultlessly; because it 
controls the mixing on the only satis- 
factory basis—that of B.t.u. content. 


B.t.u. content is held rigidly to the 
predetermined standard, without 
hand operation. Variations in con- 
tent immediately cause the mixture 
to be adjusted accordingly. The Cal- 
orimixer starts up the gas-making 
units or stops them, according to the 


need. If power fails, it shuts down 
the plant, and flashes a signal. 

The Calorimixer is compact, re- 
quiring little space. It is adjustable 
to suit all requirements. It serves in 
big plants and small; for a complete 
and automatic small-town Butane gas 
plant, only the C-H Calorimixer Sys- 
tem, a small building, gas tanks, 
pumps and compressors are neces- 
sary. 

The trend toward the C-H Calori- 
mixer is nation-wide and gathering 
momentum. It merits your attention 
if you want to keep the final cus- 
tomer satisfied with the gas you 
furnish to her. Send for the new de- 
scriptive booklet. CUTLER- 
HAMMER, Inc., Pioneer Manufac- 
turers of Electric Control Apparatus, 
1321 St. Paul Ave., Milwaukee, Wis. 


/ 


Partial List of Installations of C-H 
Calorimixer Units in Butane Plants 


NATURAL GAS CORPORATION 
OF CALIFORNIA 
Vacaville, Calif. Rio Vista, Calif. 
Suisun-Fairfield, Calif. Brawley, Calif. 
Calexico, Calif. Dunsmuir, Calif. 
Isleton, Calif. Yreka, Calif. 
Arcata, Calif. Fortuna, Calif. 
NATURAL GAS CORPORATION 
OF OREGON 
Coquille, Ore. Klamath Falls, Ore. 
La Grande, Ore. Bend, Ore. 
The Dalles, Ore. Cottage Grove, Ore. 
NATURAL GAS CORPORATION 
OF WASHINGTON 
Port Townsend, Wash. Anacortes, Wash. 
Camas, Wash. Shelton, Wash. 
Port Angeles, Wash. 
TENNESSEE GAS COMPANY 
Maryville, Tenn. Morristown, Tenn. 
Columbia, Tenn. Union City, Tenn. 
Shelbyville, Tenn. Murfreesboro, Tenn. 


SOUTHEASTERN ILLINOIS GAS CO. 
Harrisburg, Lil. Metropolis, Il. Eldorado, Ill. 
SOUTHWESTERN WISCONSIN 
GAS COMPANY 
Sparta, Wis. Tomah, Wis. 
CENTRAL WISCONSIN GAS CO. 
Waupaca, Wis. 
CAROLINA CENTRAL GAS CO. 
Hendersonville, N. C. 
NORTHSHORE GAS COMPANY 
Ipswich, Mass. 
PEOPLE’S LIGHT COMPANY 
Davenport, la. 
IOWA RAILWAY & LIGHT CORP’N 


Mount Vernon, la. 


_CUTLER HAMMER _ 














Automatic Gas M ixing Control System 






















PHILFUELS 


G3 


PROPANE 


Propane® provides 


An Adequate Natural Gas“ Well” 
« « « for Every Community 





A Typical Undiluted Propane Plant 


THE SUPPLYING of undiluted PROPANE vapor through city 
distribution systems, supplemented by PROPANE cylinder 
service to neighboring communities, opens a new and 
extensive market heretofore untouched. 


An undiluted PROPANE system eliminates high plant 
investment, plant labor, power and vaporizing requirements, 
and the necessity for large mains and laterals. 


PROPANE in cylinders may be retailed to adjacent com- 
munities, thus providing a larger number of customers and 
greatly increasing net revenues. 


PHILFUELS service is available to YOU—a dependable 
source for liquefied petroleum gases — an unexcelled tech- 
nical and engineering organization with unequalled experi- 
ence in the manufacture and utilization of these products. 


Gas Manufacturing Division 


PHILFUELS COMPANY 


(Subsidiary of Phillips Petroleum Company) 
7-101 GENERAL MOTORS BUILDING 
DETROIT - - - - MICHIGAN 
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These Gas Ho pers 


are so built - - - that 


Bot kinds of costs 


are Muwnimizep! 




















Manufacturers of GAS HOLDERS 
and other major equipment units 


for the GAS INDUSTRY. 

















Our insistence on utmost caution 
and care in design and erection— 
typified by our pioneer practice of 
calking every inch of the way—is 
understandably the cause of low 


upkeep and long life. 


But an additional and most impor- 


tant factor enters. 


Our routine, our specialized 
equipment, our selection of labor, 
our entire operating technique, so 
to speak, has been shaping itself 
so long with care in view that 
efficiency and care have com- 
bined. Low, sometimes lowest, 


initial cost is the result. 


CRUSE-KEMPER CO. 


AMEBLER.PA. 
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n the Mill 

















and on the Firing Line 








... LINDE PROCESS SERVICE 
ASSURES DEPENDABLE PIPE WELDS 


¥ construction of pipe lines in the field or double lengthing of 
pipe at the mill Linde Process Service can provide invaluable 
assistance in organizing welding operations for maximum speed, 
economy and dependability. 

Step by step, from mobilization, training and testing of 
welders this service follows through to the final testing of the 
completed line. It effectively supplements the work of the 
customers’ own engineers .... it focuses upon their problems 
the wealth of welding experience Linde has gained from two 
decades of pioneering in the pipe line field. ... and it translates 
proved methods and well established laboratory findings into 
terms of actual field operation. 


The predominant use of oxy-acetylene welding for laying 
pipe reflects the fundamental soundness of Linde Process 
Service and its assistance in obtaining ever-depend- 
able welds. Every user of Linde Oxygen is privileged 
to call upon this service for assistance or advice. 
Write or telephone the nearest Linde District Office. 














THE LINDE AIR PRODUCTS COMPANY stems peren tee Zor 























Detron 
a az 
Unit of Union Carbide and Carbon Corporation Boston Indianapolis St. Louis 
juffaio Kansas City Salt Lake City 
126 Producing Plants UCC) 627 Warehouse Stocks —— Lae enon = 
Denver Minneapolis Tulse 
IN CANADA, DOMINION OXYGEN COMPANY. LTD., TORONTO 
| LINDE OXYGEN - PREST-O-LITE ACETYLENE - OXWELD APPARATUS AND SUPPLIES - UNION CARBINE 
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| SYNCHRONIZE MEASUREMENT 
WITH CONNERSVILLE ROTARY METERS 


IN INDUSTRIAL SERVICE 


pelea see IZATION — the 
watchword of modern industry— 
has never been more ably demon- 
strated than through the wide use of 
Connersville type gas meters in both 
producer and industrial service. 


Connersville meters now in sta- 
tion and consumer service have a 
daily capacity of 4,373,292,000 cubic 
feet of gas. Surely no stronger en- 
dorsement can be produced than this 
almost universal dependence of both 
the gas companies and industrial 
consumers upon their proven ac- 
curacy. 


The use of Connersville meters 
eliminates the need for the installa- 
tion of a number of small meters to 
handle various loads. 


Let us tell you why these depend- 
able Connersville meters can operate 
on a small differential, are easy to in- 
stall and are cheaper to maintain in 
service. 


a aoe Your inquiry involves no obliga- 

/ : os tion—our engineers are at your 

Small industrial Connersville meter 

registering the natura as consume 

ane the ieadiane a laundry rs 
San Antonio, Texas. 


Roots-CoNNERSVILLE- WILBRAHAM 


DIVISION OF INTERNATIONAL-STACEY CORPORATION 
877 Michigan Avenue 


COLUMBUS, OHIO | 


20 North Wacker Drive 12th St. & Columbia Ave. Subway Terminal Building 420 Lexington Avenue 
Chicago, Illinois Connersville, Indiana Los Angeles, California New York City 


service. 
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Cleveland Gas Meters have a reputation for depend- 
able service, the result of over thirty years’ experience in 
manufacturing. 


Our thoroughly organized and completely equipped 
factory assure you that the workmanship, materials, ac- 
curacy and general efficiency are unequaled. 


“A” Type Meters “B” Type Meters 


THE CLEVELAND GAS METER COMPANY 


2168-2180 East 65th Street Cleveland, Ohio 
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!gas-engine driven (ae) 
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Type-80 gas eng ie Or gas-engine driven 
compressor unit. 8 90 B.H.P. Single or 
twin cylinders; four-eye 





compressor unit. 
Single or twin ¢ 
tandem, single aé€ 





WILL FIT YOUR PLANT 


G* engines transport practically all of the nation’s gas. Cooper-Bessemer 

gas engines are the make most commonly used/There is a type and size of 

Cooper-Bessemer engine most logical for your plant . . . our representative 

can help you decide. Or compressors for motor drive may solve your problem. 
ASK. US FOR DETAILS 


THE COOPER-BESSEMER/ CORPORATION | 








MOUNT VERNON, OHIO GROVE CITY, PENNSYLVANIA 
201 E. First Street 640 E. 61st Street 1313 Magnolia Building Suite 301, 25 W. 43rd Street 
Tulsa, Oklahoma Los Angeles, California Dallas, Texas New York, N. Y. 


BRANCH OFFICES IN ALE PRINEIPAL OIL FIELDS 





<£. > >. 


YOU’ RE = ALWAYS SAFE IN C 
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at tate» 


HOOSING A COOPER-BESSEMER 
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OF WELD & WALL 


Six forty-foot lengths of pipe welded together 
into a single length—240 feet of 6-5/8 inch 
pipe to be moved to a new location. It’s easy 
if the pipe is Republic Electric Weld. A tractor 
at each end picks it up and walks away with it. 
No danger of buckling the wall—no danger of 
opening at the weld—no danger of failure any- 
where, because the wall is uniform in thickness, 
in structure, in strength and the weld has time 
and again proved itself stronger than the parent 


metal of the pipe wall. 


For long and short lines, in every kind of 
country, carrying water, gas, oil and gasoline, 
Republic Electric Weld Pipe is ideal. Write and 
ask us to outline the many advantages it can 


bring to your specific applications. 


REPUBLIC 
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Every Detail is 


in assuring Long Service Life 


For lroncase Meters 


To the high accuracy of Ironcase Meters is also 
added long service life. In assuring this every 


detail of construction is important. 


For instance, in the casing a selected grey iron is 
used. This will, of itself, resist for a long period 
any damage from the corrosive action of injurious 
gas constituents. But for double protection a special 
Bakelite coating — scientifically applied by skilled 
operators to the inside and outside of every case — 
is added. Even the beginning of corrosion is thus 
effectively prevented. 


Important 


This process of case treatment was adopted about 
two years ago. The closest observation has proved 


conclusively that it is superior to any other. 


Full information concerning this and the other 
features that assure long life and accuracy for 


Ironcase Meters will be mailed upon request. 
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ERIE, PENNSYLVANIA 
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Use/ycos Recording Thermometers 
for Accurate Temperature Readings 


YCOS Recording 
T Thermometers 

have a long- 
standing reputation a 
for accuracy. They pe, 
have been specified ~ ff % ® 7 
on hundreds of appli- ie ‘ NES: 
cations in those indus- ee ey 
tries where correct : . ‘ 
readings are consid- 
ered most important. 
Now Tycos Recording 
Thermometers offer a new standard of ac- 
curacy .. . super-accuracy . . .- due to the 
new Tycos Compensated Tubing, which 
automatically corrects for any temperature 
change around the tubing itself. Lengthy tub- 
ing may pass over steam lines, refrigerated coils 





or run outside where it is subject to weather and 
seasonal changes .. . the accuracy of the Tycos 


Recorder is unaffected. 


Tycos Compensated Tubing is greatly superior 
to other compensation systems which depend for 
their action on springs and levers and are sub- 
ject to mechanical failures. Tycos Compensation 
is built into the tubing and corrects for tem- 
perature change at any point. 

For Accuracy specify Tycos Recording 
Thermometers on all your gas plant installations. 
For accuracy-plus, specify also Tycos Compen- 
sated Tubing. 


Taylor /nstrument:Companies 


ROCHESTER, N., Y., U. S. A. 


In Canada— Iaylor /nstrument Companies of Canada, Ltd., Toronto 
Pittsburgh Los Angeles 


Indianapolis San Francisco St. Louis Cincinnati Tulsa Detroit Atlanta Minneapolis 


New York Chicago Boston Philadelphia Cleveland 


Manufacturing Distributors in Great Britain: Short & Mason Ltd., London, E-17 
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e Pictures of 


Americas Gas Lines 
show 


. DRES SER 


COUPLINGS 


inalmostevery one 





As the vast panorama of over 
100,000 miles of Dresser Coupled 
lines is unrolled, you witness that 
every joint is absolutely and per- 


manently tight—yesterday, today, 
and tomorrow! 


S. R. DRESSER MFG. CO. 


Bradford Pennsylvania 
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The Darling Reporter 
asked .. . 


“Why do you 
re-order 
Darling Valves?” 


“Simply because we’re getting extra good service from them. 


True enough, they 
are a bit higher in price. 


But it’s the final cost we’re looking at. And when we 
check the final cost of Darling on our balznce sheet we feel it’s just common sense 
to specify them whenever we need gate valves.” 


That’s the way a lot of others feel about Darling Valves. Years of service on every 
type of job have proved their ability to meet the most severe conditions. 


“Darling Gate Valves are constructed on sound mechanical principles—with the re- 
volving gate discs and parallel seats an outstanding and exclusive feature. The finest 


of metal—exacting workmanship, inspections and tests—all contribute to the long- 
time service of Darling Valves. 


Complete information gladly sent on request. 


Dar .iNG 


GATE VALVES 


DARLING VALVE & MFG. CO. 


Williamsport, Pa. 





New York Los Angeles Oklahoma City Houston 
Darling Outside Screw 

& Yoke Semi - Steel Darval Semi-Steel Gate 
Flanged End Gate Valve Dar-a-loy 
Valve with companion trimmed — for natural 


flanges bolted on. Der 


gas pipe lines and com- 
a-loy Trimmed. 


pressor stations. 
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Because maintenance policies usually warrant the 
specification or continuance of particular types of 
Gas Control Units, REYNOLDS offers a complete 
line of service regulators, built to meet the specific 
requirements of the user. 

Illustrated at the right are the four models: 0, 10, 
20 and 30. Their individual features are listed 
alongside of each one. Model 30 Toggle Type is 
offered in seven styles (Catalog K, Section 4, 
carries the complete story of this new Regulator). 


WRITE FOR DETAILS 


REYNOLDS GAS REGULATOR 
COMPANY 
ANDERSON, INDIANA 


Branch Offices: 422 Dwight Building, Kansas City, Missouri 
Second Unit, Santa Fe Building, Dallas, Texas 
REPRESENTATIVES 


Eastern Service Company, Boston, Massachusetts RE. Newberry, Avon, New Jersey 
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‘Reynolds Service Regulators 
Models ~O 7107 a O >a O 

























Model 0. Spring Type, with | 
or without Mercury Seal. 
The old standard has served 
successtully for a quarter of 


@ century. 


Model 10. Dead Weight or 
Spring Type, with or without 
Mercury Seal. All working 
parts are so accessible as to 
be interchangeable without 


removal from pipe line. 


Model 20. Dead Weight or | 
Spring Type, with or without 
Mercury Seal. All working 
parts are so accurate as to 
permit complete interchange- 
ability in shop, ° ; 


Mode! 30. R-8100-B-9 for hor- 
jzontal connections, with or with- 
out removable valve pocket. 
Available with either Spring of 
Dead Weight adjustment. With 
or without Mercury or Dead 
Weight Safety Seal. Built for 
vertical connections, with or 
without Spring or Dead Weight 
adjustment. 


50 2 a J L 
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Study this Record 





in gas distribution 


of CAST IRON’S 
great durability 


service 


N OVER SEVENTY PER CENT. of the 44 
cities shown on the map opposite, the original 
cast iron gas mains are still in service. Even in the 
13 cities whose original mains have been replaced 
due to street construction or the need of larger 
capacities, the age of the oldest cast iron mains in 


service averages over 64 years. 


But in spite of this recorded evidence of the 
great durability of oldtime cast iron mains, engi- 
neers are free to admit that the quality of cast 
iron pipe of today is even better. Modern labora- 
tory control and production methods assure a de- 
gree and uniformity of quality not possible under 
oldtime procedure and with oldtime equipment. 


We shall be glad to send free, on request, a 
copy of the map opposite enlarged for framing 
(14 x 14), printed in sepia on de luxe stock. 


For information regarding the advantages of 
specifying modern cast iron pipe for modern gas 
mains as well as for water and sewer lines, road 
culverts and industrial needs, address The Cast 
Iron Pipe Research Association, Thomas F. Wolfe, 
Research Engineer, 309 Peoples Gas Building, 
Chicago, Ill. 


NES ae r) i = 
SAN FRANCISCO FS ry 
‘ 70, : 





GAS HAS BEEN SUCCE: 
” USED in the UNITED ST. 





Cast iron pipe bearing the “Q-check” 
trademark of The Cast Iron Pipe Re- 
search Association is obtainable from 
the following leading pipe founders: 
Alabama Pipe Company, Anniston, Ala.; 
American Cast Iron Pipe Company, 
Birmingham, Ala.; James B. Clow & 
Sons, 219 N. Talman Ave., Chicago, IIL; 
Donaldson Iron Company, Emaus, Pa.; 
Glamorgan Pipe and Foundry Company, 
Lynchburg, Va.; Lynchburg Foundry 
Company, Lynchburg, Va.; National 
Cast Iron Pipe Company, Birmingham, 
Ala.; United States Pipe and Foundry 
Company, Burlington, N. J.; Warren 
Foundry and Pipe Corporation, 11 
Broadway, New York. 
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AGE or OLDEST CAST IRON MAINS STILL 
IN SERVICE 1S GIVEN UNDER €ACK CITY 


* stars indicate c1r1es in which ontorwaL 
cast iron gas mains are still in service. 
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BARTLETT HAYWARD 








Years of faithful performance and specific knowledge 

founded on broad experience are translated with adequate 
fabricating and erecting facilities 
into thoroughly co-ordinated 
equipment. 


[ From the generating to the stor- 
age equipment every unit of a 


Bartlett Hayward Gas Plant is an 


| 
expression of distinction, econom- 
; ical performance and _ perma- 


nence, 


Blue Water Gas, By-Product Plants— 
De Brouwer Charging and Discharging 





| Coal Gas, Carburetted Water Gas, 


Machines—Waste Heat  Boilers— 
Purifiers—Tar Extractors—Condens- 
ers—Feld Scrubbers—Filtering and 
Thickening Equipment—Fast’s Coup- 
lings—Tanks—Gas Holders 








THE 


BARTLETT HAYWARD 
COMPANY 


- BALTIMORE NEW YORK 
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Pioneer of the Gas Industry 


Manufactured and Natural Gas- 


HENRY M. RILEY, Editor 


Gas and the Five Day Week 





HE SO CALLED Five Day Week is 

by no means a theory; it is an exist- 
ing fact in a number of businesses,—at 
least for certain seasons of the year. 
Witness the closing of many department 
stores on Saturday for the summer months 
and a similar trend in other lines of activ- 
ity. The time when the daily round at the 
office and work bench will be confined to 
five days for the greater portion of wage 
and salary earners for the entire year may 
not be so far ahead; indeed, such a condi- 
tion might come with startling sudden- 
ness. That any changes of this sort would 
produce a profound effect on the living 
conditions of people goes without saying. 
In turn, these changed living conditions 
would undoubtedly affect the gas indus- 
try by way of an altered weekly load curve. 


It is interesting and perhaps profitable 
for the gas man to speculate on a new 
weekly load curve as dic- 


Saturday might lag considerably behind 
Sunday, particularly on days of good 
weather. Certain duties, such as church- 
going, tend to keep folks at home on Sun- 
day and thereby make for gas consump- 
tion. These duties do not prevail on 
Saturday and hence the day can be put in 
by way of various excursions and so- 
journs lasting from morning until night. 
Repellent as the thought might seem, a 
Five Day Week might result in a shrink- 
age of the domestic load, at least until the 
customers were sold on certain appliances 
that at present do not have widespread 
acceptance in the home. 


The Five Day Week will also materially 
affect the industrial output, unless some 
stagger system is employed in various fac- 
tories. In other words, one would expect 
a heavy industrial consumption for five 
days and a let-down for the other two. 

This would seem to indi- 


| 








tated by the Five Day = 
Week through the med- 
ium of changed habits of 
living. Saturday being a 
holiday would take on 
some of the characteris- 
tics of Sunday, insofar as 
time for leisure is con- 
cerned. However, from 
the standpoint of gas 
consumption in the home 


cate a daily increase in the 
load of seventeen percent. 
The problem would then 
be how to take care of the 
increase. Perhaps’ by 
higher pressures or more 
production equipment. At 
all events, the matter is 
well worth some study on 
the part of the gas 
industry. 
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As We See It 


New “Gas Unit” 
Threatens Confusion 








OR a number of years the therm has been used 
as the unit of quantity of gaseous [uel energy, 
especially in Britain, and more recently in the 

United States. This unit of convenient size, 100,000 
B.t.u., seems to be serving a very useful purpose and 
promises a logical basis for billing where gas 1s to be 
supplied in units measured by heating value rather than 
volume. 

Now, “the gas unit”, a term variously used in the 
British Isles for either 4,000 B.t.u. or for 3,412 B.t.u., 
the equivalent of the electrical unit. And to make sure 
that confusion is to follow, others are beginning to use 
the term “milli-therm” for 100 B.t.u. We are not quite 
sure how many more new ideas may be in the making 
with a view to presenting something for which charge 
to the customer may be made in the terms of a few 
cents. 

We sympathize with and cordially support the idea of 
billing gas on the basis of the therm. We trust, how- 
ever, that the American gas industry will be spared the 
confusion of a flock of new and smaller units whose sole 
cost that might tend to deceive the customer as to the 
purpose and “advantage” appears to be billing on a unit 
price of the service rendered. 


Se ane 


Real 
Comfort 


YGIENISTS ARE COMING to the opinion that 
it is only a Spartan gesture to sleep in a room 
with the thermometer hovering around the freez- 

ing point or lower, claiming that these temperatures are 
not entirely conducive to health. A continual supply of 
fresh air in the sleeping room they of course recom- 
mend, but they state that the temperature should be in 
the neighborhood of fifty degrees Fahrenheit.  Inci- 
dentally, most of us can call to mind some of the dis- 
comforts of sleeping in a very cold room regardless of 
how well we are supplied with bed clothing—cold feet 
and noses, and divers cramps from doubling up our 
bodies in a futile retreat from the attack of Jack Frost. 

This suggested sleeping room temperature of fifty de- 
grees will somewhat substantiate those gas househeat- 
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ing men who favor not turning the thermostat back to its 
lowest point at bed time. However, even with the ther- 
mostat set for sixty degrees, we get temperatures in the 
sleeping rooms considerably below fifty. Accordingly, 
we are of the opinion that, in order to enjoy the sug- 
gested sleeping room temperature, a somewhat different 
set-up in our heating systems will have to be devised. 

[t might be profitable to investigate the feasibility of 
installing a small auxiliary heating system to take care 
of the bed chambers during the night time. Or possibly 
some type of additional heat regulator for these rooms 
could be worked into the existing system with good re- 
sults. One type of heating that appears to loan itself 
most admirably to the suggested conditions is the gas 
fired, warm air system. With this type of heating one 
could fancy a situation where, during the night time, 
relatively large volumes of warm fresh air, properly 
humidified, would be forced into the bed rooms and the 
windows be kept entirely closed. At the same time the 
other portions of the house could be kept around sixty 
degrees. 

The gas industry has done much to promote com- 
fortable living conditions by reason of gas househeat- 
ing. Perhaps this additional service is worthy of in- 
vestigation, to the end that real comfort and health will 
obtain during one’s sleeping hours. 


Intelligent Criticism 
off Industrial Rates 


N UNUSUAL CASE of public-official criticism 
of gas rates occurred recently in one of the large 
cities where a new type of rate structure for in- 

dustrial and house heating purposes is under considera- 
tion. In this case the people’s counsel took an excep- 
tionally enlightened stand as to the general public value 
of appropriately low industrial rates. In striking con- 
trast to the all-too-common demagogue,. this official 
urged fair treatment for the industrial gas user as in 
contrast with those who desire gas for house heating. 
Let him tell his own story. 

“This office recently has had a number of inquiries by 
caterers, bakers and restaurant operators as to why they 
are required to pay the amount fixed in schedule C for 
gas, the amount being far in excess of that charged for 
house heating, and notwithstanding the fact that the 
consumption of a number of these persons or companies 
exceeds that consumed by a person using gas for heat- 
ing purposes.” 

It is an encouraging thing that public officials are be- 
gining to realize that community welfare is as properly 
served by low rates for industrial gas as by those which, 
in the terms of the demagogue, affect “the deer peepul.”’ 
We need more of the understanding type, for they will 
collaborate to the mutual advantage of the utility com- 
pany and all classes of its customers. 
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Theory of Heat Transfer 


A discussion of some of the laws governing 
the passage of heat from its source 
to the medium to be heated 


W. E. STARK 


Research Engineer, The Bryant Heater & Mfg. Company 


HE art of the heating engineer is founded upon 
the phenomenon of heat transfer. Heat gen- 
erated within the combustion chamber of a 
boiler or a furnace by the combustion of fuel 
is transferred or passes from the hot products 
of combustion to the walls of the combustion chamber. 
Flowing through those walls it passes thence to the heat- 
ing medium in contact with them. From the heating 
medium,—water, steam or air,—the heat finds its way 
to the air in the spaces to be heated, either by passing 
through still another metallic wall, the radiator, or by 
being carried along by moving currents of air. The 
heat finally completes its usetul existence by passing 
through the walls of the heated enclosure to the colder 
air without. Since heat is energy and energy is inde- 
structible, the cycle is eventually completed, although the 
completion of the cycle may involve countless ages. The 
heat discharged to the outer atmosphere aids, though 
to an infinitesimal degree, in the formation of at- 
mospheric moisture, which in turn has its part in the 
promotion of the growth of vegetation. Coal, our 
most common primary fuel, is of vegetable origin; so 
it may be said, fanciful though it may seem; that the 
heat passing through the walls of one’s home today 
after it has done its work of making one comfortable, 
may fulfill the same useful purpose in another home 
millions of years hence. 

It was long ago recognized that the movement of heat 
from one place to another, or from one substance to 
another of lower temperature (heat always flows 
“down-hill”) followed certain laws. However, even 
today those laws are not all known with exactitude. In 
spite of the absence of knowledge of laws that will defi- 
nitely relate quantity of flow with such things as char- 
acter and extent of surface, or with changes of tem- 
perature; engineers must design as best they can, 
apparatus for heating applications. For this purpose 
there have been developed methods of approximation 
with which are used a series of coefficients determined 
by experience and experiments. It is therefore neces- 
sary to examine first such laws as are fairly well fixed, 
and then the approximate methods that have been de- 
veloped for the solution of practical problems. 

Heat may pass from one substance or place to another 
in three distinct ways. All of those ways, and no oth- 
ers, are included in the various phases of heat transfer 
that take place in the process of heating a building. 

1. Conduction. Heat may flow in any direction 
through a solid body from a high temperature point to 
one at a lower temperature, by simple communication 
between the molecules. Each molecule heats the next 
with a continuous fall of temperature from the high to 


the low point. 


This is an example of internal conduc- 
tion. 


The conducting capacity, or thermal conductivity, 
of all common substances encountered in the process of 
building-heating are quite we!l known, and the knowl- 
edge is being augmented daily. Heat cannot flow by 
internal conduction alone beyond the limits of one body 
or substance, but at the junction of one body with an- 
other it may be communicated to the next body, and so 
on past any number of dividing surfaces and through 
any number of bodies. The information about this 
mode of conduction is not quite so exact as that about 
that for internal conduction, although this knowledge, 
too, has been greatly augmented in recent years. 

2. Radiation. Heat may flow from a hot body 
through space to a distant colder body entirely without 
reference to the intervening medium. The best exam- 
ple of this is the passage of heat from the sun to the 
earth. A more homely example is illustrated by the 
sensation of warmth one feels as he stands in direct 
view of a steam-heated radiator. This manner of heat 
transmission is known as radiation, and the heat so 
transmitted as radiant heat. The capacity for radiation 
of heat by different substances is by no means well 
known, although there is reliable knowledge as to the 
relation of radiant heat transfer to the temperatures of 
the hot body radiating the heat and the cold body re- 
ceiving it. Radiant heat is of an extremely penetrating 
character, and extends into the longer wave lengths, the 
infra-red. The quantum theory, too involved to go into 
here, pertains to heat transmission by radiation. 

3. Convection. Heat may pass from one place or 
substance to another by being carried as a charge on a 
moving particle that moves bodily between the two 
places or substances. Thus, a particle of air heated 
within a furnace becomes less dense, and being displaced 
or crowded out by the colder particles in the premises, 
rises, carrying its charge of heat with it. This action 
is known as ‘convection and takes place only in liquids 
or gases. Convection may be produced or accelerated 
mechanically, as by pumps or fans. 

In a boiler, in order for the heat to pass from the hot 
products of combustion through the metallic walls of the 
boiler, and into the boiler water, the heat transfer passes 
through the following steps: 

(a) Convection; by particles of the moving hot gas 
carrying heat into contact with the dry walls of the 
water container. 

(b) Conduction; from the particles of hot gas to the 
dry wall of the water container. 

(c) Conduction; from the dry wall of the water con- 
tainer to the wet wall. 

(d) Conduction; from the wet wall of the water con- 
tainer to the particles of water in ontact with it. 


(e) Convection; by particles \f the moving water 
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current carrying heat from contact with the wet wall 
into the body of water. 


The Surface Film Theory 


Let it be assumed that the average temperature of 
the moving particles of hot gas in contact with the dry 
wall is 1075 degrees, the average between an initial gas 
temperature of 1800 degrees and an exit gas tempera- 
ture of 350 degrees. Let it also be assumed that with 
a steam (or water) temperature of 215 degrees, the 
temperature difference between wet wall and water is 
15 degrees, an assumption indicated by actual observa- 
tions to be quite high enough. Let it also be assumed 
that the average heat transfer through the walls of the 
water container is at the rate of one boiler horse-power 
for each nine square feet of surface, a very good figure 





























in cast-iron heating boilers. This is equivalent to 
33500 
= 3722 B.t.u. per square foot per hour 
—~ ——— 
Cas H | 1 " 
SEES 
TESIPERATURE 
DROP THRY 
ed CAS F149 
< t | 
= nN] | 
= ‘ 
x & 
e Hk 
t 1/8 
if 
g i DROP THRU 
< CJ parce METAL WAL 
TE/AIAERAT URE 7 
< omoe we 
% WATER FiL/7 
nd 1 4 on 
~ _— 




















Diagram showing Surface Films and Temperature Drop in 
Steam Valves 


If the dry wall were at the same temperature as the 
moving gas, its average temperature would be 1075 de- 
grees and the average temperature ot the mass of iron 
would be in round numbers 650 degrees, the average of 
the hypothetical dry wall temperature of 1075 degrees 
and the wet wall temperature of 230 degrees. For a 
temperature of 650°F., the internal conductivity of iron 
is 252 B.t.u. per square foot per degree difference per 
inch of thickness per hour (selected from the many and 
sometimes conflicting values quoted for this function). 
For a wall thickness of one-quarter inch, the calculated 
heat transfer would therefore amount to: 

252 (1075—230)4=848,736 B.t.u. per square foot 
per hour. 

Comparing this value with the practical value of 
3722 B.t.u. per square foot per hour as calculated previ- 
ously, it is apparent that some action is present that 
is interfering seriously with the process of heat trans- 
fer. Apparently the dry wall temperature is not 1075 
F. but is actually some much lower figure. 

Approaching the problem from another angle, and 
assuming a dry wall temperature (so as to determine to 
a fair degree of accuracy the internal conductivity of 
the iron, since this varies with temperature) and going 
through a “cut-and-try” process, we find that the true 
average temperature difference between dry and wet 
walls instead of being the difference between gas and 
wet wall temperatures, or 845°F., is actually only 2.2° 
F. Obviously the hot gas dropped tremendously in 
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temperature before it was able to give up its heat to the 
dry wall, and obviously it is not the resistance of the 
iron that impedes the passage of heat from the hot gas 
to the water, but the resistance of something of quite 
a different character. 

This vast discrepancy between the internal conduc- 
tivity of the materials of which boiler walls are made, 
and the actual rate of heat transfer through boiler walls, 
leads to the extremely well founded belief in the exist- 
ence of a surface film of minute thickness but with a 
very high resistance to the passage of heat. This is 
probably in the form of a practically stagnant film of 
flue gas clinging tightly to the dry surface of the boiler 
wall, tenaciously resisting the efforts of the moving 
stream of hot gas to wash it free from that surface. 

The internal conductivities of gases are well known 
The products of combustion in a boiler combustion 
chamber are largely nitrogen. Compared to iron, the 
internal conductivity of nitrogen is of the order of 1 to 
4000. 


Therefore a film of nitrogen of an- inch 





4000 
thick offers as much resistance to the passage of heat 
as a one-inch thickness of iron; or a layer of nitrogen 
1 
——— — of an inch thick offers as much resistance to the 
16000 
passage of heat as a one-quarter inch thickness of iron. 
Of course in an actual boiler the resistance to the 
passage of heat from flue gas to iron is not all concen- 
trated in the surface film. Resistance is also set up 
by the scale, soot, rust, or dirt that is always present 
on the dry wall in some degree. 


Surface Film Resistance Must Be Reduced 


It is obvious now that regardless of the metal used in 
the construction of boiler walls (for some metals have 
much greater internal conductivities than others) no 
measurable increase in the rate of heat transfer from 
hot gas to water can be effected except by reducing the 
resistance of the surface film. 

Just as there is no doubt about the existence of such 
highly resistant surface films as have been described, 
especially on the gas side of boiler walls; there is also 
no doubt about the reduction of surface film thickness 
and resistance by agitation. Increasing the velocity of 
the hot gas stream past the dry surface, thus producing 
a scrubbing action, or imparting to it a degree of tur- 
bulence, thus in a manner abrading the surface film 
by the impact of many gas particles, reduce the film 
thickness and resistance; reducing the temperature drop 
through the film, increasing the temperature of the dry 
wall of the iron, and increasing the unit rate of heat 
transfer through the iron. The boiler designer there- 
fore strives in his design to maintain as high a gas 
velocity as possible. 

Although this discussion has been in terms of boiler 
walls, with hot gas on one side and water on the other, 
it is equally pertinent to the processes of heat transfer 
in other appliances, such as gas-fired air heaters, and 
steam radiators. In the warm air furnace the forcing 
of air at high velocity past the heating surfaces, reduces 
the thickness of the surface film on the air side and 
thus increases the heat transfer capacity of the furnace 
walls. In the indirect steam radiator, the high velocity 
of the air propelled past the iron or copper surface by 
the use of a fan has a scrubbing action on the outside 
surface film, making a vast increase in the steam con- 
densing capacity of the radiator. 

In the summary of the various steps passed through 


. 
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in the transfer of heat from the hot gas to the water in 
a boiler, heat transfer by radiation was not mentioned. 
It is a fact that in a gas-burning appliance, contrary 
to general belief, there is a considerable amount of heat 
imparted to the boiler walls by radiation from the flame 
direct to the iron surface. Although the flame in the 
usual gas-burning appliance is non-luminous it never- 
theless possesses great radiating power. It is well 
known that carbon dioxide and water vapor, two con- 
stituents present in large amount in products of com- 
bustion, have a considerable degree of heat radiating 
power. There is no doubt but that the radiation from 
the non-luminous blue flame in the usual gas-burning 
boiler or furnace is much greater in amount than is 
_generally believed. The value of this is sometimes 
under-estimated. 


Heat Transmission as Applied to Building 
Construction 


In calculating the transmission of heat through build- 
ing walls, methods of approximation, together with ex- 
perimentally determined coefficients, are resorted to. 
The fundamental principles are precisely the same as 
those underlying the transmission of heat through boiler 
and furnace walls. In the development of the applica- 
tion of the theory certain terms must be defined. 

1. Internal Thermal Conductivity. The amount of 
heat passing through one square foot of material one 
inch thick in an hour, when the temperature difference 
between the two surfaces is one degree F. 

2. Thermal Conductance. The amount of heat 
passing through one square foot of material of 
any thickness in an hour, when the temperature differ- 
ence between the two surfaces in one degree F. (The 
thermal conductance is thus an expression of the inter- 
nal thermal conductivity for a definite thickness. ) 

3. Surface Fum Conductance. The amount of 
heat entering or leaving a square foot of wall 
surface, from or to the adjacent air in an hour, for 
a temperature difference between aid and surface of 
one degree F. 

4. Coefficient of Heat Transmission. The amount 
of heat passing through one square foot of ma- 
terial (or of a section of building wall) in an hour, 
when the temperature difference of the air in contact 
with the two sides of the wall is one degree F. Since 
this quantity is a measure of the heat transference per 
degree of temperature difference between the air in 
contact with the outside wall surface and that in con- 
tact with the inside wall surface, it is a combined factor; 
taking into account the surface film conductances and 
the conductances of the various components of the 
wall. 

NOTATION. 

K = internal thermal conductivity 

C = thermal conductance 

f = surface film conductance 

fy = conductance of inner surface film 

f, = conductance of outer surface film 

U = coefficient of heat transmission 
The general equation of heat transfer through a body is: 


H = — (t; — ts) (1) 
x 
Where H = heat transfer in B.t.u. per square foot 
per hour. 
K = internal thermal conductivity as previously 
defined 
x = thickness in inches 
ti; and te are surface temperatures in degrees F 
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Since the quantities described above are measures of 
heat transmitting capacities, their reciprocals are meas- 


ures of resistances to the flow of heat. Therefore: 
l 

— internal thermal] resistivity 

K 

| 

— = thermal resistance 

C 

l 

— = surface film resistance 

f 

l 4 
— = combined resistance 

U 


and for a simple wall composed of two materials of 
thickness x; and x2 and with thermal conductivities Ky 


and Ky: 








l | X} Xe l 
— —_— -— (2) 
U fy Ky Ky fy 
l 
for the total resistance is the sum of the separate 
U 
l 
resistances, and if — is the resistivity of a body one 
K 
x 
inch thick, then — is the resistance of a body x inches 
K 
thick 
—_ ——- —___- 


Effect of Change-Over on Load 


XPERIENCE indicates that the first effect of ma- 
terially increasing the calorific value of gas is to re- 
duce the domestic gas usage per consumer by about 
from 15 per cent to 20 per cent where natural gas of 
1000 B.t.u. is substituted for manufactured gas of about 
530 B.t.u. Next the demand for commercial and small 
industrial gas, and the house heating load increases rap- 
idly until gradually the initial losses sustained by the 
domestic load for cooking and water heating are reduced 
until finally the customer sales for this class of business 
equals or exceeds the original demand. Finally, when 
intelligently handled the combined domestic and heating 
load expands several fold its original proportions de- 
pending on the climate of the community served. 

A hypothetical gas company located in the general 
latitude of Pittsburgh, Pa., distributing 530 B.t.u. manu- 
factured gas at about $1.10 per M cu. ft., will sell about 
33,000 cu. ft. per meter, whereas a natural gas company 
operating in the same latitude with the same rate for the 
first 4,000 cu. ft. and a heating rate of about 60c per M 
cu. ft. will sell about 99,000 cu. ft. of gas. The average 
price of coal for house heating being about $6.00 to 
$8.00 per ton delivered. In this latitude the house heat- 
ing requirements are about 36,000 B.t.u. per degree day. 

A study of typical towns using natural gas in the mid- 
dle western states indicates that from 20 per cent to 30 
per cent of the domestic gas consumers use gas for heat- 
ing, and as the ratio for house heating gas rates to other 
fuel prices decreases the percentage of this class of con- 
sumers increases until other fuels are practically elim- 
inated. W.G. von Gemmingen before Canadiam Gas Assoct- 
atton. 


——ee 
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New Device Overcomes 


STAFF CORRESPONDENT 


ONDENSATION difficulties are whipped. At 
least. condensation has been overcome in sev- 
eral severe test installations. 
The home shown herewith has been heated 
with gas since it was built. Twice the plaster 
inside the house has crumbled on the chimney, due to 
condensate, and twice the plaster has been torn off and 
renewed. It was replaced a third time when the new 
condensation box was installed between the boiler and 
the chimney in February of this year. The installation, 
itself, is shown in the other photograph. 

Despite the intermittent operation of the plant due to 
changes in the weather during the late winter and 
spring, no more moisture difficulties have been en- 
countered. The plaster and decoration remain as bright 
as when the chimney was first redecorated, although 
in the same length of time the owner would have ex- 
pected stains to have appeared according to his experi- 
ence before the condensation box was installed. The 
owner of the home is as enthusiastic as the inventor. 

This is the experience of but one owner where test 
installations have been made. Other installations have 
equalled this. In one, the owner even claimed that he 
had become accustomed to a trickle of water from his 
chimney—but since the condensation box was installed, 
there has not been a drop of water 


Simple Construction and Operation 


Not only does this invention solve the problems of 


condensation. It displaces the draft hood and thus 
saves heat. The box, itself, is quite simple, consisting 


merely of a vitreous enameled box (see Figs. 1 and 2) 
with two baffles (3 and 4) inside, collars for attaching 
to the boiler (2) and the flue (5), a downdraft relief 
door (1), and a draft regulating door (7). The entire 
box, inside and outside, is protected by three coats of 
acid-resisting vitreous enamel. 
the box is built to last. 

In operation, it is as simple as it is in construction 


Sturdily constructed, 





The condensation box in the basement of the home shown on 
this page. 


. 
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Condensation 





Condensation has ruined the plaster three times in this house 
Hence it was selected for a test installation 


(see Figs. 1 and 3). The products of combustion from 
any gas burning appliance enter at 2, pass along the 
lower half of the box past the lower baffle, 3, and around 
its end, upward and toward the front under the upper 
baffle, 4, to the space above the upper baffle and thence 
through the outlet 5 to the chimney. This tortuous 
travel does not hinder the draft because the entire pull 
of the draft is exerted on the appliance. This is pos- 
sible because the draft hood is thrown away when the 
condensation box is installed (see Fig. 3.) 


Prevents Back Draft and Saves Heat 


However, back drafts are effectively prevented from 
reaching the appliance—more effectively than with an 
open back draft diverter. Suppose a back draft, either 
light or strong, is produced in the chimney: Air en- 
ters the box at the outlet, 5, (see Figs. 1 and 2). It 
strikes the upper baffle, 4, and passes along between 
the baffle and the top of the box toward the front of 
the box. The lower baffle also directs the back draft 
air toward the front of the box. Consequently, the air 
exerts a pressure on the back draft door, 1. This door 
is delicately but staunchly hung to swing out with the 
slightest back draft, thus permitting the air to enter 
the basement instead of interfering with the operation 
of the appliance. As soon as the back draft has spent 
itself, the back draft door gently drops again, effective- 
ly closing the opening and improving the draft until 
another gust of wind swirls down the chimney. 

This method of venting back draft not only effec- 
ively prevents any adverse effect upon the gas flame, 
but it also saves heat in the basement. The customary 
back draft hood is, of necessity, placed near the ceiling 
of the basement; thus, all the diluting air that is en- 
trained by the hot products of combustion is the warmer 
air that is needed to keep floors warm. Even though 
the appliance is not burning, this warm air is continu- 
ously being drawn from the basement because there is 
no control of the opening. 

But with the new condensation box, this continuous 
withdrawing of warm basement air is stopped. As 
soon as the back draft ceases, the back draft door 
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Fig. 1. Cutout drawing to show the features of the new con- 
densation box, except the draft balancer shown in Figure 2 
1. Back draft door. 2 Appliance connection. 3. Lower 
baffle. 4. Upper baffie. 5. Flue connection, or outlet 


closes, keeping the warm air inside, thus decreasing the 
fuel bill somewhat. 


Balancing the Draft 


During high winds, or when the appliance operates 
long enough to heat the flue thoroughly, there may be a 
strong draft through the appliance. This strong draft 
may pull the products of combustion through the ap- 
pliance rapidly enough to prevent full heat transfer, 
thus reducing the efficiency of the appliance and in- 
creasing the fuel bill. This condition has never been 
successfully combatted until the new condensation box 
was produced. On one side (see Fig. 2) is an up draft 
door, 7, that is adjustable to meet the conditions of 
both the appliance and the flue on each installation. 
This door swings inward and the amount of draft 























Fig. 2. The draft balancer. 
draft door. 


6. Draft adjustment. 7. Up- 
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necessary to open it is adjustable by an ingenious 
weighing device, 6, to the conditions of the installa- 
tion. Until the up draft becomes strong enough to pull 
the products of combustion through the appliance too 
fast for efficient heat transfer, the door remains closed. 
But any up draft stronger than that required for maxi- 
mum efficiency causes the door to open enough to leave 
the efficient draft through the appliance. The stronger 
the draft is, the more the door opens, always maintain- 
ing the balance that permits maximum efficiency in the 
appliance. 


rh 


Fig. 3. The condensation box constructed 
as part of a new chimney. By setting the , 
box into the chimney, elbows and turns 
are avoided. The box may, however, be 
installed entirely outside the chimney, as 
in the photograph. This drawing shows 
the path of the products of combustion. 
Note the downward pitch of the pipe 
from the appliance to the box to let the 
condensate flow into the box when the 


appliance ts first lighted. a I 
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The slow travel of the products of combustion and 
the elimination of air to dilute this moisture laden waste 
gas result, of course, in an increase in the amount of 
water that condenses out when the appliance is started. 
Much condenses in the box; more condenses in the 
flue and drains back into the box, collecting in the reser- 
voir at the bottom. 


Condensate Is Re-evaporated 


After the appliance has operated a few minutes, this 
rapid condensation diminishes and presently stops. 
Then the products of combustion passing over the con- 
densate in the bottom of the box begin to re-evaporate 
it. Finally, the box becomes dry and remains dry un- 
til another cycle begins. 


Fig. 4. The path 
of aw when a 
down draft ts pro- 
duced in the chim- 
ney; note how the 
back draft door, 
normally closed, 
swings out to pre- 
vent the down 
draft from inter- 
fering with the op- 
eration of the ap- 
pliance. 
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Since condensate from most fuel gases contains sul- 
phurous and sulphuric acids, it is imperative that the 
box and the flue lining be protected. That is the reason 
for the three-coat acid-resisting vitreous enamel upon 
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the Armco iron of both box and flue pipe. 

Unless a flue is small and well lined, it is advisable to 
use the enamelled flue lining that is made to accompany 
the box. The combination of the two guarantees free- 
dom from all condensation difficulties. 

A further claim of the inventor is logical, but not 
enough tests have been made yet to state it except as 
aclaim: Since no diluting air is used to assist in carry- 
ing away moisture, and since all condensate produced is 
collected and later evaporated, much lower stack tem- 
peratures are now practicable. If manufacturers are 
thus enabled to design appliances that will use enough 
more of the sensible heat of the products of combus- 
tion to reduce stack temperatures 100 degrees Fahren- 
heit or even less with the resulting increase in efficiency, 
this invention will be a boon to the gas industry and an 
aid to conservation. 
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New Test Insures Better 
Flashlight Performance 


ETER-READING flashlights are an essential 
item of gas-company equipment; and the indus- 
trial flashlight operating on a dry battery is an 

important part of the equipment of many other divisions 
of the gas company. Hence, recent developments insur- 
ing much improved batiery performance will be widely 
welcomed. by gas men, especially by those who must guide 
their steps and take meter readings with this small, but 
important, item of the equipment kit. 

The recent developments referred to are the improve- 
ment in quality of industrial flashlight batteries, and 
more specifically, the tentative establishment of standard 
test procedures for the judging of the performance of 
such a battery. Hitherto there have been a considerable 
number of test methods, each of some value but largely 
uncoordinated with the test methods used by others 
among the producers or the utility-company purchasers. 
As a result of this varied practice there was called re- 
cently a conference under the auspices of the Bureau of 
Standards and the American Standards Association sec- 
tional committee. Representatives of important battery 
makers and of a considerable number of big users of 
industrial flashlights were present. A _ substantially 
unanimous agreement was reached as to the types of per- 
formance expected and the tests which should be estab- 
lished to guide purchasers and insure good quality 

Two types of industrial service can be defined 
“Heavy industrial service” is characterized by a battery 
life in regular daily use extending over five days or less. 


Meter reading in metropolitan areas or in commercial 


parts of smaller communities typically involves such 
heavy service. “Light industrial service” is character- 
ized by a battery life of a week or more, ranging in 


many instances up to several months. It includes such 
applications as meter reading in residential districts or 
in the more scattered service areas of towns and cities, 
“trouble shooting” about works or in the distribution 
system, or that occasional industrial use of the flashlight 
typical of many plants. 

Two tests are recommended, each apy to the 
class of service expected. The heavy service test con- 
sists simply of discharging the sample battery through a 
resistance coil of 4 ohms per cell tested for a 4-minute 
period out of each 15 minutes during the total of 8 hours 
per day. The test is completed when the voltage of the 
cell is 0.8 volts at the end of such 4-minute test period 


yrOpriate 


VOLTS - PER Ces 
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Since good quality flashlight batteries for heavy indus- 
trial service will have a useful life of from 400 to 600 
service minutes, this test, involving closure of 128 min- 
utes per day, will ordinarily be completed in 4 to 5 days. 
The light service test discharges the sample battery 
through 4 ohms per cell for 4 minutes each hour, 8 hours 
per day, to the same terminal voltage. Thus the test 
includes 32 minutes of discharge per day, and for a first- 
class cell will extend approximately 3 weeks. 


Licut Service Test 
OF INDUSTRIAL 


FrasuuGcHur Cercs 


MINUTES 


Purchasers of industrial flashlight batteries cannot 
usually afford to set up testing equipment to make these 
tests themselves. They can, however, secure guarantees 
from all important makers of industrial flashlight bat- 
teries as to the performance of their product under these 
test conditions. It is practicable, therefore, to buy bat- 
teries either on a specification requiring a minimum test 
performance under these tentative standard tests or to 
purchase by competitive bids in accordance with the 
maximum service guaranteed per unit of cost. Fur- 
thermore, it is important that large purchases of flash- 
light batteries be made with the understanding as to 
which type of service is intended. The larger manufac- 
turers make two different types of cell for industrial 
service, according to the character of use expected. 
Since there is a substantial difference in the life to be 
expected according to whether the right type is pur- 
chased or not, utilities will do well to prescribe heavy 
service or light service in making their purchases, 
according to the need. 
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Effect of Higher Pressures on 


Gas Bill 
‘“ O UR 


ideas on this subject have changed greatly 

recent years and the higher pressures now 
employed have in the main tended toward economy and 
satisfactory service. 

“In the majority of appliances an increased rate of 
supply does not result in a loss of efficiency. A large 
portion of the domestic appliances in use show improved 
efficiency when the rate of gas supply is increased above 
the manufacturer’s rating until incomplete combustion 
is encountered and frequently even beyond that point. 

‘In the case of the majority of appliances an increase 
of pressure does not therefore result in increased gas 
bills, even though no adjustment is made. We would 
not expect that an increase in pressure even without a 
readjustment of appliances would result in materially 
increased gas bills.” 

The Bureau also declares that the limit of 100 per 
cent of the minimum placed on pressure variations and 
in general use throughout the United States “is much 
too liberal to be satisfactory.” —From U. S. Bureau of Stds. 
Report filed June 8th with Public Utilities Commisston by 
Washington (D. C.) Gas Light Company. 
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Problems Involved In 
Changing From 
Volumetric To Therm 
Basis Of Billing 


F. L. GRIFFITH 


Assistant Secretary, The Peoples Gas Light & Coke 
Co., Chicago 








NE of the first problems involved in changing 

from the volumetric to the therm basis of billing 

might perhaps appear to be that of determining 
whether such action is to be taken. I have assumed, 
however, that the reasons which the companies supply- 
ing gas in and near Chicago found sufficient to cause 
them to decide upon the advisability of making the 
change are already fairly well known and understood, 
and that it was not intended that this paper should 
cover that phase of the matter in any extended fashion. 
An announcement issued on behalf of The Peoples Gas 
Light and Coke Company at the time the therm rates 
were first introduced by it forecast the completion of 
the Texas-Chicago natural gas pipe line in 1931 and 
continued as follows: “The Company’s product then will 
be a mixture of natural and manufactured gas. It will 
have a substantially greater heating value per cubic 
foot than the gas now supplied, and the customer will 
use less gas by volume to obtain the same results in 
cooking or heating generally. The exact proportion of 
the mixture is an operating problem of the Company 
and has not yet been determined. Under the therm 
basis of billing the customer will pay only for the heat- 
ing value of the gas furnished regardless of the volume 
of the gas in which the heating value is contained 


Obviating Confusion 


If the Commission approves our proposal to bill our 
customers on the therm basis for the several months 
preceding the introduction of natural gas, the fairness 
of the new system of billing will have been established 
and the changes from the present fuel to one of differ- 
ent heating value will be effected without creating any 
confusion in the minds of our customers. The proposed 
therm rates are so designed that no change will be made 
in the cost of gas service to any customer at this time. 
Reductions in the level of the rates, consequent upon 
the introduction of natural gas, must await more exact 
information than is now available to the Company. 
Meantime the step proposed is a constructive one in the 
direction of adjusting the community and the Company 
to the anticipated change in conditions.” ‘ 

It should be noted here, perhaps, that billing on the 
therm basis has not meant, and should not contemplate, 
calculation of gas consumption on the basis of actual 
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heating values of the gas as distributed from day to day, 
but rather on the basis of the standard of heating value 
established as a minimum by the regulatory commission 
and maintained by the Company. In other words, while 
the gas as distributed may have a heating value slightly 
higher than the requirement, it varies a trifle from day 
to day for operating reasons, and calculation of therms 
used on the basis of such heating values would be im- 
practicable. 

Of not nearly so much importance, but nevertheless 
a secondary reason for the adoption of the therm basis 
is the fact that as a unit of energy the cubic foot of 
gas was already leaving much to be desired. With 
great quantities of by-product gases of various heat- 
ing values, oil refinery gases of different heating values 
and coke oven and water gases of its own manufacture 
and still other heating values all available to the same 
local distributing company, some more uniform unit of 
measure of the energy value was rapidly becoming not 
only desirable but necessary to permit the making of 
sensible statistical and accounting comparisons. The 
Peoples Gas Company has for a number of years been 
computing costs on the therm basis although at the time 
the practice was begun there was no thought of placing 
the rates on a therm basis. 

Another feature of therm rates which is sometimes 
considered advantageous is that the selling unit is re- 
duced from the comparatively large one of a thousand 
cubic feet to one about 1/5 the size in most cases. The 
selling unit thus becomes one of which the cost may be 
expressed as a few cents, rather than one expressed in 
sums approximating one dollar. 

If there ever comes to be a fairly general adoption 
of therm rates in substitution for volumetric rates it 
will have the effect of making comparisons of rates 
and of cost and output data among utilities considerably 
“asier and more exact than at present. 


Problems Arising from Change 


Without further attempt to discuss reasons for mak- 
ing the change from volumetric to therm rates, let us 
consider the question actually arising when the change 
is made, proceeding on the assumption that the cost of 
gas to any customer is to be the same on the therm 
basis as it would have been on the corresponding volu- 
metric basis of billing. The questions may seem to be 
multitudinous. In actual practice as we have found it, 
most of thern resolve into minor details. 
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If the cost of gas to the customer is to remain the 
same, the first problem encountered is the mathematical 
conversion of the volumetric rates to equivalent therm 
rates. 

Take as an example the following block rate: 


First 400 cu. ft. for 60c. 

Next 49,600 cu. ft. at 90c per M. 
Over 50,000 cu. ft. at 85c per M 
Minimum bill 60c. 


The exactly equivalent therm rate, assuming a 530 
B.t.u. gas would be: 


First 2.12 therms for 60c. 

Next 262.88 therms at 16.98llc per therm 
Over 265 therms at 16.0377c per therm. 
Minimum bill 60c. 


Since the fraction of therms and fractions of cents 
make the rate seem complicated and are hard to handle 
in practice, the rate could be changed as follows: 


First 2 therms for 58c. 

Next 24 therms at 17c. 

Next 239 therms at 16.9c per therm 
Over 265 therms at 16c per therm. 
Minimum bill 60c. 


This last rate would give exactly the same revenue 
as the cubic foot rate for all customers using seventy- 
two hundred cubic feet or less of gas per month, which 
would be a very large percentage of any company’s cus- 
tomers. No customer’s bill would be increased. Users 
of large quantities of gas would benefit by a reduction 
of a cent or so per bill per month due to dropping the 
fractional part of a cent in the last step of the rate. A 
number of such practical variations of the above rate 
could be made which would have the same effect. 


No Change in Cost to Customer 


In order to demonstrate to customers that there has 
been no change in the cost of gas to them, the volu- 
metric rate may also be filed as an optional rate with 
the understanding that all customers would be billed 
under the therm rate unless they request billing under 
the volumetric rate. This plan has been operated by 
The Peoples Gas Light and Coke Company since the 
therm rates were put into effect in August, 1930, and 
up to the present time only 304 out of a total of 850,- 
000 customers have gone back to the cubic foot rates. 
In other words, 99.97% of these customers are being 
billed on the therm rates. How long such optional rates 
should remain in effect, depends largely upon public re- 
lations. In some very progressive communities where 
customers readily take up with newer ways of doing 
things, or with certain classes of business where this 
is true, particularly in the case of industrial custom- 
ers, the optional rates might be withdrawn after a very 
short period. In other communities it might foster bet- 
ter public relations to leave them in effect for an un- 
limited time or until some new development might later 
make termination of the option period desirable. As 
the older customers, who are more opposed to change, 
drop off the books, being replaced by a younger genera- 
tion, the group of customers desiring to be billed at 
the cubic foot rates would gradually dwindle to noth- 
ing and the rate would be effectively forgotten although 
still on file. It may sometimes happen that allowing 
only a short period for the exercise of the option to 
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return to the volumetric basis of billing may bring 
about more demand for it than would occur if the op- 
tion period were unlimited. 

After the therm rates and their equivalent coun- 
terparts are prepared, there is the problem of convinc- 
ing the regulatory commission of the wisdom of such 
a change. It is not difficult to demonstrate mathe- 
matically that any customer’s bill will be the same un- 
der either method of billing, neither is it difficult to 
show that the therm method is logical and scientific. 
In the matter of assuring the commission that cus- 
tomers will get their money’s worth, it can be shown 
that the commission has been checking the heating value 
supplied under the volumetric plan often enough to 
know that the customers are receiving the heating value 
to which they are entitled and that is no more difficult 
to continue this check when rates are on the therm 
basis than when on the volumetric basis. It might 
appear that making the mathematics of billing more 
complex would make it easier for the Company to 
juggle, or manipulate, its figures. This is hardly 
worthy of note, but it seems sufficient to observe that 
too many people would be involved in making such 
manipulation to permit any company to attempt such 
a foolish thing even if it were inclined to do so. 


Where Educational Work Should Be Emphasized 


Then there is the question as to whether the therm 
basis of billing should be applied to all customers or 
to only certain classes. As far as the educational work 
is concerned it is probably necessary to apply it only 
to the domestic and small commercial customers such 
as small stores and offices. The larger customers—that 
is, industrial, hotel, restaurant, and house heating cus- 
tomers—are, or should be, so well acquainted with heat- 
ing values through calculating their heat requirements 
in B.t.u’s. that it would not be necessary to educate 
them. However, the same reasons which make the ap- 
plication of therm rates to one class of customers de- 
sirable render it desirable to all of them, whether the 
educational effort is needed or not. 

Having obtained the permission of the regulatory 
body to make the rates effective, the next step, and 
perhaps the most important one, is that of familiarizing 
the public with the plan. Enough publicity should be 
given throughout the company and community so that 
every one has an opportunity to become very familiar 
with the principles involved, the reason for making the 
change, and the method of calculating bills. Above all, 
the employees should be well instructed so that they 
can intelligently answer any questions put to them by 
customers or straighten out any misunderstanding which 
comes to their attention. A very competent and dip- 
lomatic person should be charged with the duty of su- 
pervising the replies to all complaints of customers, 
one who will make a real effort to see that the cus- 
tomer understands the principles involved and is sat- 
isfied with the treatment he is getting. Detailed dis- 
cussion of the plan published in the newspapers imme- 
diately in advance of the change, inserts with the cus- 
tomers’ gas bills for at least the first month or two 
after the change, and for several months a clear and 
concise explanation and example given on the back of 
each gas bill showing how the bills are figured under 
the new system and also under the old, showing that 
the bill is exactly the same under both methods, should 
be sufficient publicity to enable all customers to become 
familiar with the plan without bringing it to their at- 
tention too much and antagonizing them in that manner. 
The proper handling of this publicity and public rela- 








July, 1931—American Gas Journal 


tions problem will be more important to the company 
than any other single element in connection with the 
change. 

The alterations that have to be made on the bill are 
few and easy to make. It is perhaps best to drop the 
reference to the difference between meter readings as 
representing so many cubic feet, and merely call it the 
difference in meter readings. Then it is necessary to 
insert, in addition to the other information now shown 
on the bill, the number of therms represented by this 
difference. The number of therms, gross, and net 
amount of bill can be taken from rate cards similar to 
those used with volumetric rates, so the billers have no 
additional calculations to make. 

To anyone not familiar with usual billing practice 
it may appear that in the preparation of each indi- 
vidual bill it will be necessary physically to multiply 
the number of cubic feet by the therm conversion fac- 
tor, then to apply the rate to the therms used, and 
finally to arrive at the amount of the bill. Most of 
us know that this is not actually done. Rate cards are 
prepared for the use of the billers which show, for 
each possible unit of gas consumption the gross and 
net amount of the bill. With therm rates it is neces- 
sary to show, on the rate card, the number of therms, 
corresponding to each unit, in cubic feet, of meter reg- 
istration, in addition to the gross and net amounts of 
the bill. It is true that memorization of the therms and 
gross and net rates applying to the small number of 
units of gas consumption within the range covered by 
90 or 95 percent of all bills is just a little slower and 
more difficult, when the therm equivalent of the volume 
must be memorized, than when it is not required. In 
practice any increased time required in billing, on ac- 
count of this fact, is negligible. 

Since the number of customers desiring to be bilied 
on the cubic foot basis will usually be quite small, it 
will probably be simpler and less expensive, to have 
flyers or stickers printed to attach to the regular bills, 
instead of having different bills printed for these cus- 
tomers, leaving off in the printing any information that 
would apply only to one month. Such information can 
be inserted in longhand or by rubber stamp on each 
flyer when used. By doing this, flyers could be printed 
in larger quantities, thus reducing the unit cost. 


No Advantage in Changing Meter Index 


As far as the metering is concerned, there is no reason 
for making any change in the present method. The 
index of any meter could, of course, be changed to 
register in therms so long as the heating value of the 
gas remains unchanged The advantage, however, would 
be so slight that it could never offset the expense of 
making the change. The application of the meter is 
not a separate operation for each meter 
in any event. The difference between 
meter readings, representing cubic feet, 
and the corresponding number of 
therms, are set up on billing charts and 
the biller in preparing any particular 
bill simply uses the number of therms 
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corresponding to the particular difference in the meter 
reading. 

When a bookkeeping system without books is used, 
there will be no change in the bookkeeping operations 
except that, if a bookkeeper wants to refer to any cus- 
tomer’s consumption of gas, he will have to refer to 
the meter reading book and then to the rate card to 
get the number of therms corresponding to the num- 
ber of cubic feet registered by the meter. The billers 
and checkers are the only ones who would be concerned 
with the change. Where ledgers are used, it would be 
necessary to insert an extra column after the column 
showing the cubic feet consumption in which the therms 
consumed could be shown. 


Prior Adoption Advantageous 


In the event that future developments in the busi- 
ness of any company should be such as to render de- 
sirable a change in heating value the prior adoption 
of the policy of expressing rates in therms will prob- 
ably facilitate the transition. As an illustration, if with- 
out regard for its accuracy we make the assumption 
that the cost of serving the public, and the value of 
the service to the public, vary with the heating value 
of the gas distributed, no change would be required 
in the therm rates. While these assumptions are per- 
haps extreme, they indicate a possibility the practical 
value of which will differ in every case. Should the 
caSe ever arise where, with a change in heating value, 
existing therm rates might be continued in effect after 
the change, any optional cubic foot rates must be al- 
tered to reflect the change in heating value or, as an 
alternative, if the number of consumers being billed 
on the cubic foot basis were small, and the regulatory 
commission were willing, such cubic foot rates may 
very well be cancelled. 

In closing, may I summarize the problems involved 
in adopting the therm basis of billing. Essentially there 
are only three which have any serious importance: 

First—whether to adopt therm rates or not, the so- 
lution of which involved a consideration of the advan- 
tages to be derived therefrom by a particular utility, 
and is likely to be of most concern to any utility con- 
templating a substantial increase in the heating value 
of the gas distributed by it. 

Second—how to demonstrate to regulatory authori- 
ties that the change will be equitable to the consum- 
ing public and will not encounter serious opposition 
from the public. 

Third—how to apply the therm rates in the actual 
process of billing so as to bring about the readiest gen- 
eral acceptance of them and the clearest understanding 
of their nature and purpose. 

It has been the experience of the companies in the 
Chicago area that, when the utility 
has once decided the first of these, 
namely, that therm rates are to be 
made effective, the last two present no 
difficulties which cannot be over- 
come with a reasonable amount of 
effort and attention. 
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III- Distribution System 
Accessories 


REQUENTLY, it becomes advisable to supply 
individual customers, or small groups of cus- 
tomers, from the main lines carrying natural 
gas at high pressures. Since the pressure in 
the pipe line may be several hundred pounds, the 
necessity for properly designed installations, particularly 
as applying to the regulating equipment, is apparent. 
The installation of the tap follows closely the descrip- 
tion given under Class 1 Distribution Systems. A nip- 
ple is welded to the main and a corporation valve in- 
stalled. The proper size aperture is then drilled or 
punched through the main and the corporation valve 
closed. It is not a simple matter nor common practice 
to weld nipples on to mains carrying several hundred 
pounds pressure and the attachment of the nipple may 
involve a great deal of careful preparatory work 
There may be a number of ways in which these main 
line or field customers can be supplied from the tap, but 
a common requirement if any design should be: (1) that 
the amount of service pipe carrying line pressure be as 
small as possible, and (2) that the gas be measured at a 
point as close to the main line as possible. Adherence 
to these requirements means that the high-pressure reg- 
ulator and meter be installed as close to the main line 
as possible. If the main line is on private property, the 
location of the regulator and meter may be directly over 


the main, but if in the highway, the location is usually 

















Sectional View, Low Pressure Service Regulator 
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And Utilization of Natural Gas 
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Transmission Main Valve Vault 


just inside the property line of the adjoining property 
to be supplied. 

A typical field regulator and meter installation has 
the following set-up. The regulator reduces line pres 
sures to approximately 20 pounds, at which pressure 
the gas is measured. Suitable correction factor is ap- 
plied in computing the amount of gas registered to an 
8-ounce base which may be obtained by direct registra- 
tion in a certain type of meter. A safety valve set to 
blow at 50 pounds is installed at the outlet of the meter 
The meter should be of a type to operate with safety 
under this pressure. A high-pressure service regulator 
equipped with safety seal and vent to outside of building 
is installed in the customer’s house. 

The field regulator and meter installation may be of 
such degree of compactness to be covered with an oil 
drum with one head removed, or suitable other housing 
may be provided. While the installation described pro- 
vides for one high-pressure regulator preceding the meter, 
reducing line pressures to 20 pounds, it may be found 
necessary in order to prevent freezing to provide this 
reduction in two stages. As previously stated, it has 
been the experience around Denver that pressure reduc- 
tions of 150 pounds in one stage are very apt to cause 
trouble from freezing when the atmospheric temperature 
is around zero and precautions are taken to prevent this 
by providing two regulators instead of one at the meter 
location. It has been found also that the style of regu- 
lator as relating to valve and valve-seat assembly may 
be an influence in trouble caused by frost. 

Where a group of customers is supplied from a com- 
mon main line tap, the design of equipment and method 
of operation may be identical with that described in 
Class 1 or Class 2 Distribution Systems, (See June 
Issue) whereas the master regulator and meter designs 
may be the same, except for capacity, as the individual 
field installation described in the foregoing. 

It is essential in the proper operation of high-pressure 
regulators that precautions be taken to prevent trouble 
in case the regulator does not function, thus putting 


‘ 














July, 1931—-American Gas Journal 


35 








Za 
Y 
Z 
Z% 
td 
Ysittibiscitb ists ltt ff, 


SSS SSS 


OUTLETS FURNISHED) 
3 - “ “ 
IN ra Le SIZES 





Lkidddaa ZY y 
4, x ] 


N 


< 


(SECTIONAL VIEW) 





HIGH PRESSURE SERVICE REGULATOR 


good service to all customers. The 
ideal arrangement is the variation of 
pressures in proportion to the volume 
demand. 

A number of systems of control 
have been devised which automatically 
load and unload the regulator, thus 
varying the outlet pressure to suit the 
volume demand of the district. Most 
of these systems are designed to oper- 
ate satisfactorily only where the vari- 
ation in outlet pressures does not ex- 
ceed 100 per cent of the minimum 
pressure. In some of the distribution 
systems described in these articles, 
variation of pressure much greater 
than 100 per cent is required if proper 
control is to be maintained. Several 
systems are available for this purpose. 

A home-made system which has 
given very good satisfaction in Den- 
ver, where outlet pressure variations 
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high pressure upon pipes, meters, and appliances not 
designed to withstand it. This does not mean that reg- 
ulators frequently fail to function nor that an accident 
would be the inevitable result in case such a failure did 
occur. The safety valve or safety sea] serves the iden- 
tical purpose of the safety valve on a steam boiler, and 
while the number of boiler explosions occurring in rela- 
tion to the number of boilers in use is negligible, it is 
improper and unsafe practice to install one without a 
safety valve. It is simply a measure of prevention re- 
ducing the risk involved and making for safety of opera- 
tion of equipment. 

Safety valves may be of the dead-weight, spring, or 
lever type. The dead-weight type consists of a leather- 
faced valve attached to a weight which is free to rise in 
a cylinder and allow the escape of gas when the pres- 
sure exceeds the weight upon the valve. This type is 
simple in construction, positive in action, and non-ad- 
justable. The spring-type valve is limited to relatively 
small high-pressure installations. The lever-type valve 
is similar in operation to the dead-weight type except 
that the pressure of escapement can be regulated or con- 
trolled by moving the weight along the lever arm. Each 
type of safety valve has its particular advantages or 
adaptability to particular use. Safety valves are vented 
to the outside of buildings. 

Safety seals serve the same purpose as safety valves 
except that they are adapted to small installations. Fre- 
quently, they are incorporated as a part of high-pressure 
service regulators or constructed to be attached thereto. 
They usually consist of a well containing mercury which 
seals the escape of gas up to a predetermined pressure. 
A vent pipe carries escaping gas from the seal to the 
outside of the building. 

Precaution should be taken in the installation of the 
vent pipe to the outside of buildings to prevent its be- 
coming plugged by rain, snow, birds, etc. A _ special 
form of cap on the end of the pipe is generally used 
for this purpose. The end of the vent should be out 
of reach of the ground and in a location where there is 
no likelihood of escaping gas becoming ignited. 

Automatic Pressure Control Equipment 

Since leakage in gas pipes varies to some degree pro- 
portionately with the pressure carried on such pipes, it 
is desirable wherever possible to reduce pressures on the 
distributing system to the minimum requirements of 


may exceed 500 per cent, is described 
in the following. This system is 
known as the “around-the-block control” and is used 
extensively throughout Public Service Company of 
Colorado properties. 

Theoretically, the ideal control would be a small pipe 
extending from the lowest pressure point, or control 
point, to the regulator station and there connected to 
the under side of the regulator diaphragm. As pres- 
sures at the control point increase or decrease, the 
action is transmitted to the regulator diaphragm where 
the valve is closed or opened, thus establishing varying 
regulator outlet pressures and maintaining uniform 
pressure at the control point. 

Since it is usually uneconomical to install a control 
line from the remote control point of a system to the 
regulator, a way has been devised whereby the same 
action is obtained by producing a control point in the 
system relatively close to the regulator station. When 
properly prepared, this control point will register sub- 
stantially the same pressure as exists at the true low- 
pressure point of the district supplied and is then con- 
nected to the regulator for automatic control. Care 

















“ Around-the-Block” Automatic Control Chart 
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must be exercised in this control to prevent so-called 
“hunting” as the pressure under the regulator diaphragm 
increases or decreases. This is done by damping out 
the sudden pressure surges by means of small orifices in 
the contro] line and by other mechanical means. 

The accompanying illustration reproduces a chart 
taken from a typical installation in Denver indicating 
inlet regulator pressure in pounds, outlet regulator pres- 
sure in inches water column, and control line pressure 
in inches water column. The action of the “around-the- 
block” system is graphically shown on this chart. 


Telemetric Gages 


Telemetric gages are used for the purpose of indicat- 
ing or recording the actual pressures at distant control 
points in a district at the regulator station, or elsewhere, 
as desired. These gages are used principally where 
manual control of pressures makes this knowledge es- 
sential or desirable to the attendant at all times. 

There are several reliable types of equipment for 
telemetric use on the market. They all operate electrical- 
ly and require an electric circuit from the control point 
to the point of registration. Sometimes, this circuit 
consists of one metallic conductor with ground return, 
and at other times, of a complete metallic circuit. A 
system of automatic telemetric control operating by 
means of electric current has been devised. 


Pressure Gages and Pressure Surveys 


In the efficient operation of any gas-distributing sys- 
tem, it is essential that a full knowledge of all pressure 
conditions is available. Perhaps we may not know at all 
times the exact pressure existing in every pipe in the 
system but we must know at all times what the pressures 
are at control points so that a general knowledge of con- 
ditions may be ascertained. It is necessary, too, within 
frequent periods of time to see that pressures are taken 
in all principal parts of a distributing system so that 
pressure conditions are known on practically every pipe 
comprising the system. 

It is obvious that the law of pressure regulation 
given in the beginning of these articles can be observed 
only through the proper use of pressure gages, and that 
the permanent installation of a sufficient number of 
gages is a prerequisite of any system. They should be 
located at the inlet and outlet of each town border and 
district regulator, at the low-pressure points, or control 
points of the distributing system, and at any intermediate 
point where constant pressure information is necessary. 

Periodic pressure surveys should be taken at sufficient 
intervals to keep apace with growth of load so that en- 
largements of mains may be made before poor service 
is experienced. Where loads are growing rapidly, these 
surveys should be continuous throughout the period of 
heaviest load. In natural gas distributing systems, this 
is invariably in the winter time. 


Valves and Stop Cocks 


The use of valves or stop cocks may vary with the 
type of distribution system used and with various local 
conditions or individual requirement. While equipment 
for shutting off the flow of gas in pipes and apparatus is 
of utmost importance, the use of proper equipment to 
suit each situation and the assurance that it will operate 
satisfactorily when needed is essential. The latter 
requisite is not alone a function of the type of equip- 
ment but also of proper inspection and maintenance 
while the equipment is in service. 

The need for gas main sectionalizing valves may be 
confined almost exclusively to Class 1 Distribution Sys- 
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tems, although infrequently there may be situations 
where such valves are installed for particular purposes 
in any distribution system. There may be other situa- 
tions where their use can be dispensed with even in 
Class 1 Systems if pressures can be lowered at certain 
times of the day to allow ordinary methods of shut-off 
to be pursued. The use of valves for sectionalizing pur- 
poses may be said to be dependent upon individual or 
local situations and not to follow any prescribed prac- 
tice. 

Valves are required and should be installed on all 
town border and district regulator installations. These 
should be installed directly at the inlet and outlet of 
such regulators and in a by-pass around the regulator. 
Valves should be provided in transmission systems for 
the purpose of sectionalization. These are usually in- 
stalled at the take-off of each branch line and in the 
main transmission line on either side of each take-off. 

The requirement for corporation valves or cocks is 
confined to services taken from main lines, transmission 
lines and Class 1 Distribution Systems. Under certain 
conditions, they may even be dispensed with in the 
cases enumerated. The use of valves or stop cocks 
at the curb line may also be confined to services taken 
from main lines, transmission lines or high-pressure 
systems, altho in many cases, due to local regulations, 
they are a part of standard installations even in low- 
pressure systems. The value of stop cocks on low- 
pressure services at curb line is quite questionable under 
any circumstances, and in certain cases, due to improper 
installation and maintenance with consequent undepend- 
ability, may even be detrimental to safety. Their use 
may be considered to be a local problem. 

Service cocks and meter cocks inside of buildings may 
be considered indispensable equipment. Where these 
shut-offs are provided in readily accessible locations, 
their dependability in cases of emergency is outstanding. 
Where more than one meter is supplied from a single 
service or where the location of the meter is in another 
room from the service entrance, or at a considerable 
distance therefrom, a service cock or valve installed on 
the service in a readily accessible location close to the 
service entrance and in addition to regular meter cocks 
may have advantages and be conducive to safety. Meter 
cocks should be installed directly preceding customers’ 
meters, except where individual service regulators are 
used, in which case the cock is placed preceding the 
regulator and serves as a combined shut-off for regu- 
lator and meter. If one service regulator supplies more 
than one meter, a cock or valve should precede the regu- 
lator in addition to the individual meter cocks installed 
directly preceding each meter. 


Conclusion 


In this series of articles, we have attempted to briefly 
and plainly outline the various uses for pressure regu- 
lators and gas shut-off equipment. A handbook could 
very well be written on these most important subjects 
if all ramifications were to be covered. 

The purpose of these articles has been primarily to 
point out the importance attached to gas-pressure regu- 
lation, but in their preparation we have attempted to 
stress the factors of economy, serviceability, and indi- 
vidual requirement. Sa-<called uniform or standard 
practices or methods are not intended, and where any 
statement or recommendation is made, it is simply for 
the purpose of defining practices or methods that seem 
best of all those known at this time. They may be 
superseded by something better tomorrow—who knows? 
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Gas Burner 
Design 


III] --- Details and Dimensions 
of Burner Parts 


E. R. WEAVER, J, H. EISEMAN, AND 
F. A, SMITH 


Bureau of Standards, Washington, D. C. 


HE design of a burner should begin with the 
burner head. The shape and size of this part 
must be adapted to the space available or the 
area to be heated and to the distribution of 
heat desired. The ports must then be so ar- 

ranged in the burner head that the flame at each port 
will receive an adequate supply of secondary air. Since 
excess secondary air carries away heat, efficiency can 
usually be improved by careful attention to the position 
of entry and the direction of flow of air with respect to 
each flame. Without doubt the best arrangement for 
secondary air, considering only efficiency and secondary 
combustion, would be to introduce the air in a thin 
sheath around each flame in just the amount necessary. 
Some excellent burners are constructed in this way. 
Each port for gas and primary air is at the end of a 
tube which is concentric with a hole in a casing or 
shield through which the secondary air must flow. How- 
ever, such construction is relatively expensive and limits 
the number of ports per unit of area of the burner top. 
Nearly as good results may be obtained by admitting the 
secondary air through a slot to a row of ports and by 
many other arrangements, with and without means other 
than the shape of the main burner for directing the sec- 
ondary air to where it will do the most good. 


Jets Serve As Secondary Air Injectors 


Many arrangements of this kind fail because it is 
difficult to get enough secondary air to flow through the 
passages provided for it, unless it is forced in from the 
outside or is “induced” by thermal convection of the 
products of combustion through a flue passage of con- 
siderable height. In some cases the jets of gas from 
the ports can be made to serve to a certain extent as 
injectors of secondary air. The familiar example of 
this is the top burner with a central opening for sec- 
ondary air. If all the ports in a burner of this kind are 
drilled vertically, practically no air flows through the 
central opening when a utensil is above the burner; but 
if the ports around the center are drilled to direct the 
jets inward at a considerable angle from the vertical, 
enough secondary air enters to be an important aid in 
combustion. 





A summary based on a letter prepared for answering inquiries 
to be issued as Letter Circular 299. 
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The arrangement of ports in more than two rows 
without access of secondary air between them is to be 
avoided particularly, because the oxygen is largely re- 
moved from the air by the outer rows of flames and the 
center row left with inadequate secondary air unless the 
general excess is very large. 

Almost as much attention must be given to the escape 
of “products of combustion” as to the entry of secondary 
air. Such apparently trifling details as the direction of 
the bars of the grate above a “top burner” or the shape 
of the upper part of the glower of a radiant heater 
sometimes have a surprising effect upon the flow of air 
and other gases to and away from the flame. 


Causes of Unequal Distribution of Gas to Ports 


The direction and smoothness of the passages within 
the burner, and the depth of the metal through which 
the port is drilled are very important because of the 
effect which these details have on the stability of the 
flame, particularly with respect to backfiring. It is 
apparent that if the velocity of the mixture through one 
port is only half that through the average, the lowest 
rate at which the burner can be operated without back- 
firing is about twice as high as it would be if all the 
ports were uniform. Several frequently occurring 
causes of unequal distribution of gas to the ports may 
be mentioned. In some burners the gas entering the 
burner head through the mixing tube flows past the 
nearest ports at a rather high velocity. To those fam- 
iliar with hydraulics the effect is easily conveyed by the 
statement that the “velocity head” has not yet been con- 
verted into “pressure head.” The result is perhaps best 
understood by considering that in the throat of the in- 
jector where velocity is highest the pressure is less than 
atmospheric, otherwise air would not flow in. As this 
velocity decreases in the widening passage of the burn- 
er, the pressure at right angles to the direction of the 
stream increases from below atmospheric to above, The 
second common cause of unequal pressure at the ports 
is the deflection of the main stream of gas against some 
of the ports, which causes larger flames than the aver- 
age. This condition is less serious than the first, because 
a few flames larger than the average make much less 
difference in the operation of the burner than one under- 
sized one. The third frequent cause of unequal flames 
is friction in the burner passages, which results in reduc- 
ing the supply to distant ports and comes from making 
the passages too narrow. It gives the most trouble in 
long pipe burners such as those used on ironing ma- 
chines. 

An even greater source of trouble is irregular flow 
through an individual port, which may result from 
turbulence within the burner or from the fact that the 
gas flows into the port at an angle with its axis. The 
first effect is made evident by a tendency for the height 
of an individual inner cone to vary irregularly; the sec- 
ond, in some cases at least, by a strong tendency for the 
cone to lift or blow off on one side. 

Practically all burners of commercial types are affected 
to a large extent by these effects of irregular flow. Flow 
through a long tube removes these irregularities; and 
the thicker the metal through which a port is drilled 
the better, in general, is the performance of the burner. 
The decided benefit of raised ports results mainly from 
the fact that the drill holes are usually longer in such 
burners, although a better distribution of secondary air 
is also a factor. As an example of the effect of remov- 
ing irregularities of flow it may be mentioned that no 
mixture of propane and air could be found which would 
backfire through a long tube 0.255 inch in diameter even 
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when the velocity of the mixture was reduced to zero, 
but backfiring occurs with propane, under certain con- 
ditions, through ports made in an ordinary burner cast- 
ing by a No. 32 drill which has a diameter of 0.116 inch 

For comparison it may be mentioned that the cross- 
sectional area of a No. 32 drill, a No. 20 drill, a No. 1 
drill, and the tube through which flashback would not 
occur have the approximate ratios 1:2:4:5, and that a 
given mixture of gas with primary air will backfire 
through a port made with a No. 20 drill when supplied 
at a rate about five times that at which backfiring occurs 
with the No. 32 drill. 

The extraordinarily large effect of slight turbulence 
on backfiring may be understood if the phenomenon is 
observed in a glass tube about a centimeter in diameter. 
Contrary to the assumption frequently made, backfiring 
usually takes place when the average velocity of the 
mixture through the port is considerably greater than 
the velocity of propagation of flame through the mix- 
ture. The flame always starts down one side of the 
port; the rapid expansion of the gas in the flame then 
creates a local pressure which deflects the gas stream 
largely to the other side of the tube and reduces the 
velocity on the side along which the flame-front is lead- 
ing. Any irregularity in flow which will give the flame 
an opportunity to start into one side of the port there- 
fore results in its travel through the port 


The Number and Size of Ports 


The number of ports to be drilled in a given burner 
head will usually be determined by the difficulty and cost 
of the machining operation. As a generalization it may 
be said that the more ports a burner has the better will 
be its characteristics, but beyond a certain number the 
advantage is small and not worth the extra cost ot 
manufacture. When the number of ports has been de- 
termined their size should be chosen with a view to 
obtaining flames of the greatest possible stability under 
the probable conditions of use; i.e., the port should be 
made of such size that a maximum amount of primary 
air may be used without backfiring at the lowest rate of 
flow of the most rapidly burning gas to be employed, 
and without lifting at the highest rate of flow of the 
slowest burning gas likely to be used. | 

The following general statements may be useful guides 
in the initial design of a burner, but the performance 
of the burner should be checked at the earliest oppor- 
tunity, and the drilling of the ports altered, if necessary, 
in accordance with the principles discussed in this paper. 
For burners to be used with manufactured gas only, 
allow not less than one square inch of port area per 
25,000 B.t.u. per hour of maximum consumption and, 
if the ports are drilled, do not use larger than No. 40 
drills (area 0.0075 sq. in.) 

For natural gas allow one square inch of port area 
per 10,000 B.t.u. if possible. Do not use larger than 
No. 30 drills (area 0.013 sq. in.) For propane and bu- 
tane allow one square inch of port area per 12,000 B.t.u. 
and do not use drills larger than No. 32 (area 0.0106 
sq. in.) 

If slotted ports are used and the slots are far enough 
apart to prevent the combining of the secondary zones, 
do not make the widths of the slots greater than 0.07 
inch for manufactured gas or 0.08 inch for natural gas, 
propane, etc. If slots are close together so that second- 
ary combustion zones coalesce to form one large flame, 
the slots must not be more than about 0.035 inch and 
0.045 inch in width for the two groups of gases. 

The diameters and widths of ports suggested are 
chosen to avoid backfiring; the total areas, to avoid lift- 
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ing or blowing from the ports. They are subiect to 
considerable modification to correspond to various con- 
ditions of use. If gas is always burned at about the 
same rate, if the burner is always cool, if the ports are 
very carefully machiried and the metal through which 
they are drilled is thick, and particularly if the appliance 
is of such a type that there is little or no advantage in 
the use of primary air in excess of that required to pre- 
vent the liberation of carbon, the size of the ports may 
be increased with advantage. On the other hand, burn- 
ers which must be or are likely to be “turned down” at 
times, which become very hot in use, which have shallow 
ports, and which require high primary air for efficient 
or safe operation must have smaller ports than those 
specified. The total areas of ports are subject to con- 
siderable variation for the same reasons. Where very 
high air entrainment is necessary, particularly in radiant 
heaters with closely crowded ports, it may be an advan- 
tage to increase the port area specified and even to 
double it. 

If a universal burner is to be made for use with all 
sorts of gases now used for public supply, it must obvi- 
ously have the small ports necessary to prevent the back- 
firing of manufactured gas and the large total port area 
necessary to prevent the lifting of the natural gas 
flames. Hence, a burner designed for universal service 
must have at least twice as many ports as one designed 
for only one gas, if it is to give equal efficiency and to 
have equal “factors of safety” with respect to the haz- 
ards of incomplete combustion, backfiring and lifting 


Modification of a Burner for Use with a 
Different Gas 


One class of problems frequently encountered is the 
modification of an appliance, which is regarded as satis- 
factory for use with one gas, to make it suitable for use 
with a gas of different character. 

This problem is most readily attacked in two parts: 

(1) Efficiency, completeness of combustion, access of 
secondary air, space available for combustion, etc., must 
be considered. 

(2) The stability of the flame must be assured. 

The first part of the problem is an extremely simple 
one if the second part does not complicate it. It is 
found to be very accurately true that any appliance 
which is supplied with two gases to produce heat at the 
same rate in B.t.u. per hour, and in which the primary 
air constitutes the same fraction of the total required 
for complete combustion of each gas supplied, has the 
same efficiency under the two conditions, and that if 
combustion is complete in the one case it is complete in 
the other also. 

Suppose, for example, that an appliance burns 40 
cubic feet of 515 B.t.u. gas per hour; that the gas re- 
quires for combustion 4.8 cu. ft. of air per cu. ft. of gas; 
that 2.4 cu. ft. of this is supplied as primary air; that 
the thermal efficiency is seventy per cent; and that if the 
gas rate is increased to 44 cu. ft., combustion becomes 
incomplete. Suppose that we then burn propane which 
has a heating value of 2575 B.t.u. per cu. ft. in the ap- 
pliance at the rate of 8 cu. ft. per hour. Propane re- 
quires 24 volumes of air for complete combustion. Sup- 
pose 12 cu. ft. of air per cubic foot of propane is intro- 
duced as primary air. We can then say with consider- 
able certainty that the appliance will have an efficiency 
of seventy per cent, that combustion will be complete, 
and that if the gas rate is increased to 8.8 cu. ft. per 
hour combustion will become incomplete. 

When we try to burn propane at 8 cu. ft. per hour, 
however, we will probably first encounter difficulty in 


| 











July, 1931—American Gas Journal 





39 





getting it to entrain the RELATIVE DIMENSIONS OF 
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the ports. We can prevent 
this by reducing combus- 
tion and probably to loss 
of efficiency. We can also 
prevent the flames from 
blowing off by increasing 
the size or the number of ports or both, and this is the 
thing to do if possible. If for any reason it is imprac- 
ticable to enlarge the port area sufficiently, we must re 
duce the primary air, and increase the secondary air or 
increase the combustion space or both, and accept the 
loss of efficiency. 








If only one gas is to be burned with the modified ap 
pliance, changing the size of the ports will usually offer 
a method of adapting the appliance to the new conditions 
without sacrificing any of its merits; but if the appli- 
ance is to have a “universal” burner to take either man- 
ufactured or natural gas, the ports cannot be made very 
large because the manufactured gas will backfire. In 
this case, increasing the number of ports, and, if neces- 
sary, reducing their size slightly to prevent backfiring, 
offers the only alternative to increased combustion space 
and secondary air. 


Summary 


The following summary is intended to give the steps 
in the design of a burner in the approximate order in 
which they should be taken. The principal formulas 
likely to be of use to the designer are included. 

1. Determine the general shape and size of the burn- 
er from the space available and the manner in whicl 
the heat is to be applied. 

2. Determine the arrangement of ports and provide 
for the escape of products of combustion with a view to 
insuring a uniform flow of secondary air to and away 
from each port with as little excess as is needed. 

3. Determine the number and size of ports, making 
the number as large as can be provided for without ex- 
cessive cost, and choosing a size which will permit a 
maximum of primary air without danger of either back- 
firing or lifting. As a general rule, trouble from back- 
firing will be avoided with manufactured gas if ports 
are drilled with No. 40 drills or smaller. Propane and 
butane permit the use of No. 32 drills, natural gas the 
use of No. 30 drills. This rule is subject to modifica- 
tion because of the conditions of use of the burner. If 
it is always supplied with gas at a uniform high rate, if 
there is no advantage in using much primary air; and if 
the burner is but slightly heated during use, the size of 
the ports may be increased with advantage. Burners 
which must have much primary air, which become very 
hot, and which are likely to be turned low, must have 
smaller ports. To avoid the lifting of the flames, burn- 
ers for manufactured gas should have at least one square 
inch of port area per 25,000 B.t.u. when gas is burned 
at the maximum rate. Burners for natural gas should 
have one square inch of port area per 10,000 B.t.u. and 
burners for propane and butane one square inch per 
12,000 B.t.u. These figures are subject to modification 
for the same reasons as are those for the size of ports. 
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Figure 2 





ports at low and uniform 
velocity. Make the area 
of the burnet throat equal 
to about 40 per cent of the 











port area, and other dimen- 
sions of the mixer approx- 
imately as shown in Figure 2. 

6. Select tentatively, for each of as many sets of con- 
ditions as seem necessary to cover the range of condi- 
tions in which the appliance is to be used, an orifice of 
area a, using the formula 


h 
q 1300 a\ 
d 


where g is the maximum desirable volume of gas in 
cu. ft. per hour, fh is the maximum gas pressure in 
inches of water, and d is the specific gravity of the 
gas referred to air. 

7. Assume the desired ratio of primary air to total 
air required for complete combustion from experience 
or from the discussion in this paper. 

8. Assume a value for a burner constant k, from ex- 
perience with a burner of the same general form or 
from the discussion in this paper. (In the absence of 
any previous knowledge “k” may be tentatively assumed 
equal to 0.8\/P, where P is the total area of the ports) 
and compute whether the burner tentatively planned will 
entrain the desired amount of primary air under each 
set of conditions assumed as representative of those to 
be met. Use the formula 

Q d 
ie ar... 
q aD 


or one of its modifications given in the discussion. Q 
is the volume of primary mixture which flows per unit 
time, g is the volume of gas which flows per unit time, 
D is the specific gravity, referred to air, of the primary 
mixture and a and d have the meanings stated in para- 
graph 6. The constant k is usually obtained by solving 
the same formula in which have been substituted values 
for the other symbols known from experience with a 
burner of similar form. 

9. Having completed a mode] burner, determine by 
trial whether its performance is satisfactory within the 
range of air shutter adjustment with respect to (1) 
completeness of combustion at the maximum rate of heat 
supply with the gas having the greatest requirement of 
“air for complete combustion”, (2) backfiring with the 
most rapidly burning gas at minimum rate, and (3) lift- 
ing of the flames with the slowest burning gas at maxi- 
mum rate.. 

10. Determine by trial the maximum primary air that 
will allow an ample factor of safety against unstable 
flames, and while using this high primary air place the 
burner or regulate secondary air to give as high efficiency 
as may be obtained while providing an ample factor of 
safety against incomplete combustion. 
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11. Select the orifice to be used with a particular gas 
supply by the aid of the formula given in paragraph 
6, or a corresponding one for the type of orifice used 
if the orifice is known to give a result different from 
that of the formula. Then employ the formula stated 
in paragraph 8, and a value of the burner constant k 
determined by observation on the model under conditions 
as nearly as possible like those of service, and deter- 
mine that the entrainment of primary air will be satis- 
factory within the range of adjustment of the air shut- 
ter. If the air required for complete combustion of the 
future supply of gas is not known, assume that 9 cubic 
feet of air will be needed per thousand B.t.u. 


——_—__ §&- —--— 


Explosion Hazards in Manholes 


XPLOSION hazards in manholes, which constitute 

a somewhat serious situation in American cities, 
can be materially reduced by the making of extended 
surveys, says the United States Bureau of Mines, De- 
partment of Commerce, following the conducting of 
such a survey in Boston, Mass. Leakage of manufac- 
tured gas was found to be the chief source if com- 
bustibles in the manholes tested in Boston. The survey, 
conducted in cooperation with the Edison Electric Il- 
luminaiing Company, was made as the result of several 
explosions in manholes, conduits and other underground 
openings which caused extensive loss of property and 
inconvenience to users of light and power. Conditions 
in Boston are similar to those prevalent in other large 
American cities, and if an explosion in an underground 
space should occur in a congested section, especially 
during a rush hour, enormous damage and loss of life 
might result, the Bureau points out. 

The survey extended over a period of one year, dur- 
ing which time 1,765 different manholes were tested 
and 4,068 tests made, state G. W. Jones and G. St. 
J. Perrott in a report just made public. 

As a general average, 6 per cent of the manholes 
tested contained combustibles or sewer gas at one time 
or another. The majority of these were in the city of 
Boston; manholes in outlying districts were usually 
free from gas. Two districts in Boston had manholes 
in which the combustibles were above the upper ex- 
plosive limit and represented especially dangerous con- 
ditions. 

Carbon monoxide and hydrogen were present in all 
samples which contained combustibles in amount equal 
to 25 per cent of the lower explosive limit, on which 
complete analyses were made. In no case were gasoline 
or other similar hydrocarbons detected. 

Sewer gas was found in 9 samples. The amount of 
combustibles was always so low in these as to present 
no explosion hazard, but on account of the low oxy- 
gen content such atmospheres would suffocate work- 
men who entered them without respiratory protection. 

The number of gassy manholes found during the 
different test periods declined steadily. This marked 
decrease in number as the survey progressed was largely 
due to the willing cooperation of those responsible for 
the presence of gas in the manholes. 

A simple portable testing apparatus was developed 
by the Bureau of Mines which would indicate whether 
the manhole atmosphere was explosive, or above the 
upper explosive limit, or deficient in oxygen, or, if be- 
low the lower explosive limit, the approximate per- 
centage of combustibles present. 
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The results obtained indicate that it would be well 
worth while for utilities in other cities to conduct sim- 
ilar tests over an extended period and to promote sim- 
ilar joint action to that which is to be carried out in the 
Boston territory during the year 1931 by The Edison 
Electric Illuminating Company of Boston and the Bos- 
ton Consolidated Gas Company. Through this coopera- 
tion, a joint test crew will continue to operate, and in 
conjunction with the Bureau of Mines a report is to 
be expected for the calendar year 1931. 

Further details are given in Report of Investigations 
3109, copies of which may be obtained from the United 
States Bureau of Mines, Department of Commerce, 
Washington, D. C. 


New Research Project in 
Combustion Space Requirements 


R. F. J. RUTLEDGE, Chairman of the Commit- 

tee on Industrial Gas Research, American Gas 
Association, announces that the Executive Board has 
approved the undertaking of a new industrial gas re- 
search project. This research is in Fundamentals of 
Combustion Space Requirements in Industrial Gas Fur- 
naces. The project is one of a series pertaining to high 
temperature combustion fundamentals. The entire series 
is being carried on at the American Gas Association 
Testing Laboratory in Cleveland. 

Mr. Rutledge pointed out that investigations by the 
Committee, prior to beginning the project, clearly 
showed that there is an utter lack of uniformity in the 
sizes of combustion chambers of standard industrial 
gas furnaces designed for the same temperature and 
production capacity. This variation is even more 
noticeable in the design o. special furnaces. While 
expediency accounts for some of this lack of uni- 
formity, the investigations showed that the greatest dif- 
ferences were due to the fact that the fundamentals 
of combustion space requirements have never been 
authoritatively determined. 

It is a fact well known to every industrial gas engi- 
neer that the efficiency and therefore the final cost of 
operating high temperature furnaces are affected by 
the size, shape and location of the combustion chamber. 
It is expected that this research will form a basis on 
which the engineering thought of the gas industry can 
agree, and with this starting point furnish to our in- 
dustrial customers, furnaces that the industry actually 
knows are burning the gas under the most efficient 
conditions. This problem will assume greater import- 
ance as time goes on, as furnaces are getting larger, 
and improperly designed combustion chambers will not 
be acceptable. 

Before authorizing this project, the Industrial Re- 
search Committee secured the opinion of leading in- 
dustrial gas engineers and leading industrial furnace 
manufacturers as to its desirability and its value to the 
industry. Industrial gas engineers were unanimous in 
urging that this work be undertaken for the good of 
the industry, and very favorable comments were re- 
ceived from the leading manufacturers of gas furnaces. 

Active work at the Cleveland Laboratory in con- 
nection with this research is now getting under way. 
This is the twentieth research project undertaken by 
the Committee on Industrial Gas Research. 
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Direct Measurement of Small Carbon 
Losses in Water Gas Process 


The following abstract is taken from a recent British publi- 
cation, “The Water Gas Process: A Study of the Carbon and 
Thermal Balance,’ Fuel Research Technical Paper No. 30, by 
J. G. King and B. H, Williams. The report is well worth 
reading in its entirety by production men, even though its 
subject matter is concerned for the most part with British 
water gas operation. Copies may be obtained by addressing 
the, British Library of Information, French Bldg., 5 East 45th 
Street, New York, at a price of 20 cents each—Editor. 


HE water gas process consists of two main re- 
actions, the “blow” and the “run.” During 
the blow, heat is stored up in the fuel bed in 
virtue of the reactions 


C + O27 CO2 + q heat units, 

C+ %0O2— CO + p heat units; 
during the run, water gas is made according to the 
reactions 


C+ HO CO-+ Hoe 7 heat units, 
C + 2H2O > CO, + 2He— Pp’ heat units; 





so that the heat stored in the fuel bed during the blow is 
absorbed during the run. In order to determine the 
amount of heat generated during the blow, it is neces- 
sary to measure accurately either the carbon consumed 
or the oxygen (air) consumed. The difficulty of 
achieving this satisfactorily has led most investigators 
in the past to accept for the value of the amount of 
carbon consumed during the blow the difference between 
the amount of carbon in the coke charged and the sum 
of the amounts of carbon contained in the water gas 
made and the clinker and ashes rejected. This figure 
for the carbon used, Ci, is therefore obtained from 
the relation C; = Coe—Ce—Cs3—Cs where Cp 
is the total amount of carbon supplied to the genera- 
tor as coke, C2 is the amount of carbon appearing in the 
water gas, C3 is the carbon lost as clinker and ashes, C4 
is the carbon lost as dust accumulating in the trunk pock- 
et of the generator. Other carbon losses, however, 
occur during the normal working of the plant. These 
are (a) carbon blown up the stack as dust (Cs) (db) 
carbon lost as oxides of carbon during clinker removal 
(Cg), (c) carbon lost due to combustion of hot clinker 
and ashes on removal from the generator (C7). Hence 
the true value of C; becomes Cy — Co — C3 — C4 — 
C; — Cg — Cz, the quantities Cs, Cs and C; being usually 
left unmeasured. 

Experiments were carried out to determine as far as 
possible the magnitude of these quantities. 


Dust Projected from the Stack During the Blow 
Period (C;) 


A sheet metal hood was suspended over the stack 
as shown in Figure 1. During the blow the dust, after 
striking the hood, is in a large measure diverted on to 
the roof, which at the position of the stack is V-shaped. 
The roof consists of metal frames with glass, the gutter 
being covered with metal. Previous to each test the 
roof and the gutter were swept clean and after the ex- 
periment the fine dust depdsit was collected, weighed 








and sampled. The dust falling towards the operating 
platform was collected on cloth sheets arranged about 
the stack. 

A time was selected for the experiments in which 
the weather was dry and calm. The wind was light 
and at no time exceeded a velocity of five miles per 
hour. In consequence, no appreciable amount of dust 
was carried outside the collecting zone. The coke used 
in this experiment was passed over a %4-in. bar screen 
to remove breeze. 

The plant was run under the same conditions as were 
adopted during Test 4, Fuel Research Technical Paper 
Nv. oO. The results are tabulated in Table 1. 


TABLE 1—Amount of dust projected from the stack (C;) 


Carbon in coke charged, lb......... 2,602 2,643 2,470 
Carbon in gas made, Ib............. 1,297 ah 1,201 
Carbon in partly burned coke, lb.... 297 200 219 
Carbon in dust from stack trunk, Ib. 8) 25) 41 
Carbon in dust projected up the $51 as| 59 
et SR ac ht IRD > Par Pee 23) 18 
Moveasie Arm 


ee 


Fig. 1. Arrangement for rl 
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The three quantities representing the carbon in the 
dust projected up the stack were, therefore, 23, 28, and 
18 lb., or 0.9, 1.06, and 0.73 per cent, of the total carbon 
charged to the generator—a mean value of 0.9 per cent. 


Carbon Gasified During the Removal of 
Clinker (C,) 


In order to determine a value for C¢ it was necessary 
to measure the volume of the gases passing up the stack 
during the time clinker was being removed from the 
generator. The operation normally extended over a 
period of 30 mins., and as the clinker was removed and 
the fire cleaned the loss of carbon tended to increase. 
It was necessary, therefore, to measure with reasonable 
accuracy, not only the volume of hot gases passing up 
the stack, but also to obtain an average sample from 
which the carbon content of the gas could be calculated. 

The flow of gases created a static pressure in the 
stack, the magnitude of which was an approximate meas- 
ure of the amount of gas passing. A piezometer ring 
was inserted into the stack at a suitable position and 
observations were made, during a normal clinkering 
period when the gases were passing out to atmosphere 
of the static pressure developed. It was found that this 
pressure varied during the clinkering period from 0.042- 
0.044 in. of water. These small pressures were deter- 
mined by means of an aniline-water gauge. 

The first method adopted was, therefore, to connect 
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the stack pipe to an exhauster by means of which the 
static pressure in the stack could be maintained at 0.044 
in. of water, the gases leaving the exhauster being 
cooled, measured and sampled. It is doubtful whether 
this method gave more than a rough approximation to 
the correct results, as the pressures developed were so 
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small that a relatively small change in the speed of the 
exhauster gave a relatively large change in the volume 
of gases leaving the stack, without seriously affecting 
the pressure developed. The results are, however, 
given in Table 2 in order that they may be compared 
with the more accurate figures shown in Table 3. 


Table 2.—Carbon lost as Oxides of Carbon during clinkering 


I MN ices cos on emus. 37 28 29 
Mean pressure in stack, in.of water 1.046 1.044 0.048 
Gas exhausted (dry) at 30 in. and 
See a RP cc. 1,310 1,133 1,304 
Analysis of gas 
SMe ox xrys a | 1.8 
H: cece eer sesseeereses 10 l 4.0 8 3 
CO 9 ste ows 28.3 31.2 28.6 
N: ee ee ee ee ° 57 i ) 61 3 
Carbon loss, lb. per min ...... ).98 1.05 1.10 


Owing to the possible inaccuracies of this method a 
second attempt was made to measure the volume of gases 
passing up the stack. The method in this case consisted 
of pumping a small measured quantity of carbon dioxide 
into the stack, sampling and analysing the stack gases 
before and after, and calculating the volume of the stack 
gases from the respective analyses. The temperature in 
the stack at the point of introduction of the carbon di- 
oxide was of the order of 400° C., at which temperature 
this gas would not react with the carbon on the walls. 
The carbon dioxide inlet pipe C and the two sampling 
pipes A and B were fitted to the stack as shown in Fig- 
ure 2. To ensure good mixing of the added carbon 
dioxide the tube C was closed at one end and perforated, 
throughout its whole length, with holes facing the gas 
stream. Three separate determinations were made each 


. 
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over the full time required for clinkering. The results 
are given in Table 3. 


Table 3.—Carbon lost as Oxides of Carbon during clinkering 


l 2 3 
oe Re Tae ta 32 31 32 
Volume of carbon dioxide, cu. ft... 12.83 16.9 11.52 
Analyses of gas at A— 
A EUS bee ee ae oR ren ame a syinee reer 1.7 2.2 4.1 
Bue hk 'e wie piblerhie se tacats Acaesar kine kare 1.0 sae nie , 
Ay Ne ae RP ND ie Ey 3.6 3.5 a 
CM eos leche te eae aks sae eee 29.0 30.2 25. 
re eg Reena ee 64.7 64.1 68.6 
Calculated volume of stack gases, 
ee ae eee er ne 39.0 47.2 38.2 
Carbon lost as CO and COs, Ib. per 
CS eS ee ee ae tp 0.97 1.28 0.94 


This gives a mean value of 1.06 lb. per min., which 
is substantially the same as the value of 1.05 obtained by 
the other method, but it is felt that this agreement is 
accidental and that the figure obtained by the second 
method is one that can be accepted with confidence. 


Carbon Lost Due to Combustion in Hot Clinker 
During Its Removal from the Generator (C;) 


During clinkering operations a certain amount of hot 
coke is removed from the generator. In normal practice 
combustion of this coke continues until the end of the 
yperation, when the clinker is quenched and sampled. 
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Fig. 3. Rate of Loss of Weight of Hot Clinker 


The carbon burned in this way may be considerable in 
cases where difficulty is experienced in the removal of 
clinker. The obvious method of dealing with this prob- 
lem is to quench continuously during discharge, but this 
expedient is difficult owing to evolution of clouds of 
steam about the operator. Even if such an expedient 
were adopted it is desirable that the magnitude of the 
loss due to this cause should be known. The following 
arrangement was therefore adopted in order to measure 
at °— 
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The hot clinker was raked out into shallow iron trays. 
Immediately each tray was filled it was placed on the 
platform of a weighing machine and periodic observa- 
tions taken of its weight. The times of removal of the 
first portion of the material from the generator to each 
tray were noted and also the times when the first weigh- 
ings were made. Observations of the weight of each 
batch were made at two-min. intervals and were con- 
tinued for 40 mins. from the time when the first clinker 
was removed. Zero time for each batch was taken as 
the time midway between the extraction of the first and 
last portions of the batch. During these operations the 
standards of the machines were protected by asbestos 
sheets, and asbestos boards were placed on the plat- 
forms below the trays. The decrease in weight of the 
clinker was plotted on a time basis and the initial weight 
of the clinker at zero time was obtained by extrapolation. 
Three separate experiments were carried out and in 
each the loss in weight proved to be small. For that 
reason the results of the first experiment only are repro- 
duced to illustrate the method. The curves representing 
the loss of weight of the three trays are shown in Fig- 
ure 3, while the quantities are tabulated in Table 4. A 
blank experiment in which broken fire-brick heated to 
the same temperature was weighed, under similar con- 
ditions, showed that the error introduced by the weigh- 
ing of hot materials in this manner was negligible. 


Table 4.—Loss of Weight of Hot Clinker 


Weight at zero Weight 40 mins 


time (by extra- after removal Loss 
Tray No. polation) of clinker of weight 
lb. lb Ib. 
1 105.03 102.38 2.05 
2 101.16 99.30 1.86 
3 210.94 210.38 0.56 
417.13 412.06 5.07 


If it is assumed that this loss of weight is entirely due 
to combustion of carbon it represents approximately 
0.05 per cent of the carbon added to the generator. This 
quantity will normally be negligible in experimental 
work and the necessity for the continuous quenching of 
the clinker during its discharge is obviated, provided 
the period of discharge is of the order of 30 mins. 

Summarizing the results of these measurements, the 
small losses of carbon which occur during normal water 
gas practice, when calculated in terms of 100 parts by 
weight of carbon supplied to the generator, are 
follows :— 


as 


Table 5.—Summary of Small Losses of Carbon 


Parts by 


ae os weight 
CAreon G MOMCTAIOF onc ccsscs an 100.00 
Carbon lost as dust projected from the stack 1.00 
Carbon gasified during the removal of clinke* 0.80 
Carbon burned in hot clinker during its removal 
from the generator 0.05 
—_—— — $—____ 


The Peak Load Problem 


N analysis of just how the gas business in any 
community can be rapidly expanded indicates 
that such expansion must take place largely through the 
acquisition of the househeating load in a major degree. 
If we now analyze the househeating load and distinguish 
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it for purpose of further consideration as a system, so 
to speak, that is entirely segregated from industrial and 
domestic load, we find that the annual load factor on 
that system closely approximates 27%. 

If we further analyze this load in terms of degree 
days, it is evident that for a base line drawn at say 
one degree deficiency point, we serve gas during the 
greatest number of days during the heating season and 
that as we reach the maximum of say 70 degrees de- 
ficiency that it represents the minimum number of days. 
The 27% load factor as above defined takes into ac- 
count the total load from zero degree deficiency to 70 
deficiency. If we now draw a base line at say 35 de- 
grees deficiency point and carry the load from zero de- 
gree deficiency to 35 degree deficiency as a base load 
heating gas, this portion of the househeating load gives 
us an annual load factor of 48%. The load from 35 
degrees deficiency to 70 degrees deficiency becomes 7%. 
The volume of gas sold as base load is 87% while the 
volume from 35 degree deficiency to 70 degree defic- 
iency is but 13%. 

At this point the economics of bringing in gas into 
a community becomes a matter for careful analysis. 
Generally speaking we find that under conditions of 
high load factor the natural gas can be sold in a com- 
munity at considerably lower prices than the manufac- 
tured gas formerly distributed. However, when we 
look into the relatively high fixed charges involved in 
bringing the natural gas into a community, we find 
that the cost of rendering service is very seriously in- 
fluenced by the load factor of the particular class of 
business that is under consideration. 

For example, let us take a typical case where na- 
tural gas is being transmitted through a 400 mile pipe 
line. To carry gas this distance it is figured in an ap- 
proximate way that the fixed charges at 100% capacity 
factor will be 10c per thousand cu ft., or on a 7% ca- 
pacity factor $1.42 per thousand cubic feet. Since the 
peak of the househeating load, which by the way will 
represent approximately 50% of the hourly demand of 
the househeating load, will represent a line capacity 
factor of 7% or less, it is obvious that in this particular 
case the fixed charges alone against the gas to be sold 
for the peak portion of the househeating business will 
involve an investment charge of $1.42 or more per 
thousand cubic feet. Since such a fixed charge will 
be prohibitive from the standpoint of being able to 
sell the gas at a price which will meet the economics 
of a sufficiently large portion of the home owner so 
that the gas company can greatly expand its househeat- 
ing load, it becomes evident that the peak load in house- 
heating business for the gas companies where the 
natural gas is brought in from a distance of several 
hundred miles becomes unprofitable business, and that 
it is, therefore, desirable that the gas company obtain 
a source of peak load gas which involves considerably 
lower fixed charges than exist for the natural gas. 

The raw material for such a purpose should be fuel 
oil, residual oil, topped crude or any type of low grade 
oil which would be available in a particular territory 
at a low price. While it is not necessary that the proc- 
ess operate on the cheapest grade of oils, it is highly 
desirable that the quality of oil to be used is sufficiently 
flexible so that there is no serious problem of avail- 
ability of supply at a reasonable price. The indications 
of what might be probable with a peak load plant using 
heavy oils, indicate under conditions of a 7% load fac- 
tor, a fixed charge which may be as little as one-third, 
to one-fifth the above figure for natural 


gas.— 
A. L. Klees, A.G.A Production Conference, 193]. 
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and Butane-Air Mixture 


OMMERCIAL butane is rapidly attaining a 
position of importance in the gas industry 
through its widespread use as the base material 
for the manufacture of gas in butane-air plants, 
as an enricher of water gas in place of gas oil, 

and as one of the most efficient and economical standby 
and peak load fuels. The use of butane in the processes 
mentioned involves no chemical reactions and with pre- 
cise knowledge of its physical properties the behavior of 
butane in the various mixtures can be calculated with 
unusual accuracy. 

The gas engineer is interested in knowing the various 
temperatures and pressures which will affect the thermal 
value of mixtures of butane with air, water gas, coal gas 
or natural gas. Butane-air plants using high pressure 
storage may require downward adjustment of the maxi- 
mum storage pressures during the colder months of the 
year. In plants enriching low thermal value gases with 
butane the elimination of drip oils is secured. This gas 
may be transmitted in high pressure lines without the 
loss of thermal value which so often occurs when oil 
enrichment is used. Proper control of these various 
operations depends upon a knowledge of the nature of 
butane and its properties and it is the purpose of this 
paper to discuss one of the most important properties of 
commercial butane, its dew point when mixed in various 
proportions with other gases. 

To foster the development of the utilization of its 
products, Philfuels Company and its parent organization, 
Phillips Petroleum Company, have conducted an exten- 
sive investigation of the important properties of all com- 
mercial grades of liquefied petroleum gases. Accurate 
predictions of the behavior of butane in the various 
phases of utilization have been made and confirmed by 
subsequent plant operations and commercial tests. 

The dew points of -butane vapor and of mixtures of 
butane with other gases under varying conditions of tem- 
perature and pressure have been thoroughly investigated 
by Philfuels Company Research Department and their 
determinations and results form the basis of this discus- 
sion, 


Definition of Dew Point 


The dew point of a gas or vapor may be defined as 
that temperature, with a given pressure, at which con- 
densation from the gas or vapor begins. When a vapor 
at constant pressure is cooled gradually the volume con- 
tracts in accordance with a well known law. This con- 
traction will continue until at a certain definite tempera- 
ture the rate suddenly increases. If at this point, the 
interior of the container is examined it will be found 
spotted with minute particles of liquid (dew). The 
same effect will be obtained with an increase of pressure, 
the temperature remaining constant. 


The information, in general use, on dew points of 


K. H. HACHMUTH 


Research Department, Phillips Petroleum Company 


G. L. BRENNAN 


Gas Manufacturing Division, Philfuels Company 


commercial butane and its mixtures with air or other 
non-condensible gases, was calculated from known 
physical data and is substantially correct. To provide a 
check on such calculated data, actual determinations of 
the dew points of several mixtures at various pressures 
were made. Philfuels Grade G-4, commercial butane, 
obtained from tank stocks was used in these tests. The 
results of the analysis of this G-4 were as follows: 
| ee ee 
a 


Normal Butane 
Pentane 


3.6 per cent by gas volume 
32.4 per cent by gas volume 
63.5 per cent by gas volume 
0.5 per cent by gas volume 


100.0 


The apparatus used was so constructed that pressures 
as high as eighty pounds per square inch gauge could 
be applied to the sample under test. Samples of G-4 
and air were synthesized in a 100 cc burette over mer- 
cury and through proper connections introduced into the 
dew point bulb, which was of glass and of about 10 cc 
capacity. The dew point bulb was immersed in a bath 
of alcohol of about four liters capacity. A coil of 34” 
copper tubing served to lead the refrigerating medium 
through the bath. Into this coil liquid propane was 
allowed to expand through a valve and the outlet was 
connected to a vacuum gauge and to a large capacity 
vacuum line. A small motor connected to a propeller 
stirrer kept the bath agitated and at uniform tempera- 
ture. A thermometer, placed so that its bulb was against 
the side of the dew point bulb was used to measure the 
temperature of the refrigerating bath and the walls of 
the dew point bulb. 

High pressure gas was obtained from the top of a 
cylinder of liquid propane and applied to the sample 
under test through a mercury reservoir and seal which, 
in turn, was connected to a long burette with measuring 
scale attached to the dew point bulb. To the pressure 
side of this mercury seal was connected a 2000 mm. 
mercury manometer for measuring the pressure applied. 
Before each determination the dew point bulb was evac- 
uated repeatedly to insure complete removal of the pre- 
vious sample. 

The dew point bulb was connected to the top of a 
burette which was used to indicate the changes in vol- 
ume of the sample being investigated. The bottom of 
this burette was connected to a U-shaped tube filled 
with mercury. The pressure on the sample could be 
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changed or held constant by raising or lowering the mer- 
cury level in the burrette. This was accomplished by 
increasing or decreasing the pressure on the other side 
of the U-shaped mecury seal. Dew point determina- 
tions were made by lowering the temperature of the dew 
point bulb while the pressure on the sample was held 
constant. The dew point temperature was indicated by 
a sudden contraction in the volume of the sample. This 
point was more accurately determined by drawing a 
curve of the burette readings versus the temperature. 
The sudden change in the slope of the resulting curve 
was then very noticeable. The two portions of the 
curve, one below and one above the dew point, make a 
sharp angle with one another at the dew point. 

If we consider the condensation characteristics of a 
vapor composed of one substance only, the following 
facts are obvious. When the dew point of such a vapor 
is reached by either cooling or compressing, the first 
liquid condensed will be of exactly the same composition 
as the original vapor. After some liquid has been 
formed the remaining vapor will be of the same composi- 
tion as the original and will therefore condense under 
the same conditions. As long as the conditions at which 
the first condensation occurred are held constant, the 
vapor will continue condensing until all of it is con- 
densed. Whenever the conditions are relieved, the pres- 
sure slightly decreased or the temperature raised, the 
process will reverse itself and the liquid will vaporize 
back to the original state. This phenomenon of vapori- 
zation is commonly called boiling, therefore the dew 
point of a pure vapor at a certain pressure is the same 
as the boiling point of the corresponding liquid at that 
pressure. This pressure is also the vapor pressure at 
the temperature of dew point. Obviously then, all that 
is necessary to determine the dew point of a single com- 
ponent vapor is to refer to the vapor pressure table for 
that compound. 


Variation in Composition of Condensed Liquid 


The vapor pressure table refers to a liquid, but the 
temperatures given there are also the dew point tem- 
peratures of the vapor at the corresponding pressures. 

The liquid condensing from a vapor composed of two 
or more condensible compounds is normally of a differ- 
ent composition than the vapor. The less volatile com- 
pound will be present in the liquid in larger proportion 
than in the vapor while the more volatile compound will 
be present in smaller proportion. Any condensation 
from the vapor therefore changes its composition. The 
dew point of the remaining vapor is always lower than 
that of the original vapor. The dew point of any mixed 
vapor is generally somewhere between the boiling points 
of the components. In the case of the paraffin hydro- 
carbons, it is always lower than the boiling point of the 
least volatile component and higher than the boiling point 
of the most volatile component. The dew points of 
mixtures of the lower paraffins (propane, iso-butane, 
normal butane, etc.) are regular and may be accurately 
calculated by use of Raoult’s law. 

Raoult’s law states that the partial pressure of one 
component of a perfect solution is equal to its vapor 
pressure at the temperature of the solution multiplied 
by its mol fraction. Expressed as an equation this law 
may be written as follows: 


(1) MiaVa 


pia — 


Where : 
pie = the partial pressure of component A of the liquid. 
Vs = vapor pressure of the component at the temperature 
of the system. 
Mis = mol fraction of the same component. 
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The lower paraffin hydrocarbons follow this law very 
closely when they are in solution in one another. That 
is, liquid mixtures of propane, butane and the like are 
perfect solutions. The above equation and law applies 
to liquids and refers in this particular case to the con- 
densate or dew formed from G-4 vapors. 


Derivation of Third Equation 


Another useful physical law relating to the partial 
pressure of each component of a mixed vapor gives a 
corresponding equation for the vapor state. 


(2) pss — Mea Pp 
Where: 


‘ 


pes = the partial pressure of component A in the vapor. 
P = the total pressure of the system. 
Mea = the mol fraction of the component. 


The concept of equilibrium gives a means of connect- 
ing these two equations. When the phases of a system 
are in equilibrium with each other, the pressures and 
temperatures of the phases are equal and the pressure 
of each component in one phase is equal to the pressure 
of the corresponding component in the other phase. The 
phenomenon of dew formation takes place under equilib- 
rium conditions. Therefore the partial pressure of one 
of the components in the dew is equal to the partial pres- 
sure of the same component in the vapor. 

From equations (1) and (2), the following is derived: 

Va P—V>b 


Va— Vo 








(3) Me= 


This equation gives the mol fraction of one component 
of the vapor in terms of the vapor pressures of the two 
components and the total pressure of the system. Since 
dew points are ordinarily specified as temperatures at 
some specified pressure, it is necessary in order to solve 
this equation, to assume a dew point and solve for the 
composition. The variable P is eliminated by setting in 
its place the absolute pressure of the system being dealt 
with. The vapor pressure symbols are given their 
numerical values at the temperature assumed as the dew 
point. The result will be the composition of the vapor 
which has the dew point assumed. If the result should 
be a negative number or a number greater than one, it 
means that the dew point assumed must be either too 
high or too low. The dew points will be within the 
limits described by the boiling points of the two compo- 
nents at the pressure of the system. 

The procedure is similar but more complicated when 
calculating the dew points of a vapor composed of three 
or more components. The final equation will contain 
terms representing the vapor pressure of each compo- 
nent. These are eliminated as above by substituting 
their numerical values at an assumed dew point tempera- 
ture. There will also be two or more terms represent- 
ing composition. All but one of these terms are elim- 
inated by substituting assumed values. The remaining 
term may then be found. This with the assumed values 
gives the composition of the mixture having the prede- 
termined dew point. 


Dew Points of G-4 Vapor Alone 


Average G-4 consists mainly of a mixture of normal 
butane and iso-butane with a small amount of propane 
and an insignificant amount of pentane. A fairly ac- 
curate calculation of the dew points mav be made by con- 
dering only the butanes and disregarding the other com- 
ponents. For more accurate work, it is necessary to 
take into account every substance present. The repre- 
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sentative sample of G-4 used in these tests had the 
lowing composition : 


fol- 


Propane 3.6% 

Iso-Butane 32.4% Gas Volum« 
Normal Butane 63.5% | ( Mol Percent) 
Pentane 0.5% 


The upper curve in Figure I shows the calculated 
dew points of the G-4 over a range of absolute pressures. 
Each component was taken into consideration in the cal- 
culations. The small circles shown on the chart repre- 
sent actually determined dew points on the same sample 
of G-4. It will be seen that the above method of cal- 
culating dew points is very accurate since the greatest 
deviation between the determined and calculated values is 
only 1°F. The maximum experimental error in the de- 
termination of the dew point was probably about =1°F. 


F1G. | 
DEW POINT CURVE 
COMMERICAL G-4 
O'S EXPERIMENTALLY 
DETERMINED POIh 


TEMPERATURE °F. 





i 4 
PRESSURE-POUNDS PER SQUARE INCH, ABSOLUTE 
For comparison, a second curve is shown on Figure I 
representing the pressures and temperatures at which 
total condensation of the G-4 takes place. There is an 
interval between the point where condensation begins and 
the point at which it is complete. In this case it is about 
6°F. The second curve is also the vapor pressure curve 
for G-4 of the composition noted above. The more pure 
the vapor, the closer the dew point curve approaches the 
vapor pressure curve until for pure vapors the two curves 
coincide. 
Effect of Pentanes 


The pentanes present in G-4 may be considered to be 
entirely iso-pentane since this compound boils next above 
normal butane. The fractionations made in preparing 
G-4 will almost entirely strip out normal pentane though 
it does allow a little iso-pentane to remain in the G-4. 
In the calculation of the G-4 dew point curve and the 
values given below, pentanes are figured as iso-pentane. 
The following tables are given to show the effect of pen- 
tanes on the dew point of G-4 


% in % in 
Constituent Pentane Free Average 
G-4 G-4 
ONE og 3.6 3.6 
SE in alle AE ie Re 32.6 32.4 
Nortel Butane ................ 63.8 63.5 
0 OST re eer sere — 0.5 
Dew Point at 5.2%/sq. in. abs -20.3°] 19.6°F. 


It is evident that pentanes cause a rise of about 114°F. 
for every additional per cent at low concentrations. The 
effect of propane on the dew point of G-4 is treated in 
the section immediately following. 


Dew Points of G4 Air Mixtures 
The dew points of G-4 and other similar vapors are 
greatly lowered by the admixture of non-condensible 
gases (air, hydrogen, carbon monoxide, etc.). 
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Since these gases are not present in the liquid con- 
densate, then this condensate must have the same prop- 
erties as that formed from pure G-4 vapor. The partial 
pressure of each component must be the same as before 
and necessarily equal to the partial pressure of the same 
component in the vapor state (equilibrium conditions). 
The law governing the partial pressures of the vapor 
components in the gas-vapor mixture is the same as that 
for pure vapor mixtures. That is, the partial pressure 
is equal to the product of the mol fraction and the total 
pressure. The sum of the partial pressures of the vapor 
components equals the partial pressure of the vapor as a 
whole. This total partial pressure of the vapors is ex- 
actly equivalent to the total pressure the vapors would 
have if they occupied by themselves the volume filled by 
the mixture. Therefore, the mixture of vapor and inert 
gas has the same dew point as uncontaminated vapors 
with a total pressure equal to the partial pressure of the 
vapors in the mixture. This partial pressure is found 
by multiplying the total pressure of the mixture by the 
per cent volume of the vapors present and dividing by 
100. 

Experimental determinations of the dew points of air 
and G-4 mixtures have shown that the above assumptions 
are, for all practical purposes, correct. At temperatures 
above O’F. the determined dew points of the G-4 air 
mixtures were from zero to 1° higher than the calculated 
values. Below O°F. the deviation increased slightly until 
at —50°F., the G-4 air mixtures had an actually deter- 
mined dew point about 21%4°F. higher than calculated. 
Determinations were also made on mixtures of G-4 and 
hydrogen with results that deviated about the same as 
those for air. Apparently the kind of gas used for ad- 
mixture has very little effect on the dew points as long as 
the diluent is practically non-condensible and does not 
react chemically with the G-4 under gas plant and dis- 
tribution system conditions. 


TEMPERATURE °F. 


FIG 2 
DEW POINTS 
AIR CARBURETTED With 


HEATING VALVE 
550 BTU./CUFT. 
RATIO: N-BUTANE 





PRESSURE “/o* GAUGE 145%” BASE. 


Figure 2 shows the dew point curve (dotted curve) 
for a 550 B.T.U. mixture of air and average G-4. 

The solid curves in Figure 2 show the effect of pro- 
pane on the dew points of G-4 and air mixtures. The 
proportion of normal butane to iso-butane is held con- 
stant at a 2 to 1 ratio while the propane is varied by 
10% steps from no propane to 30% pronane. The heat- 
ing value of the mixed gas remains constant at 550 
B.T.U. Every 10% increase in the propane decreases 
the dew point of the G-4+ air mixtures between 2 and 


hs ol 
Extended Chart of Dew Points of G-4 Air Mixtures 


Figure 3 is a chart giving the dew points of G-4 air 
mixtures Over a range of pressures and compositions. 
The heating values of the mixtures and the gallons of 
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ENT OF 6-4 BY 6AS VOLUM) 
Fi6.3 DEW POTS” OF 6-4 AND NON- CONDENSIBLE BASE GASES 


G-4 required to make a thousand cubic feet of the vari- 
ous mixtures are also given. The use of this chart may 
best be shown by an example. In case a plant was pro- 
ducing a 500 B.T.U. butane-air mixture, it would be 
desirable to know the highest pressure which could be 


Awakening Old Memories 


EACH trees were in bloom the last week in May at 
the Astoria manufacturing plant of the Consolidat- 
ed Gas Company of New York. 


This is not an indication of agricultural interest on 
the part of gas company workers, but is an interesting 


sbiensaatn of the World War. ! 
The trees are the direct result of the “War Gas” re- 
search work conducted at the plant during the War by 


the Gas Defense’ Division of the Chemical Warfare 
Service, United States Army. a in the War, it 
was determined that the charcoal certain nut shells 


and fruit pits was an ideal material to use in the canisters 
of gas masks, and the public was urged to send all peach 
and other fruit pits to central locations. The pits were 
collected by the Army and sent to the Astoria Plant, 
where they were carbonized, the residue being used in 
the masks. 

For some time the Astoria plant was the only one used 
for this work, but later a gas plant on the Pacific Coast 
was similarly equipped. 

The peach trees are on the site where the pits were 
stored thirteen years ago. Apparently they grew from 
pits that were inadvertently scattered about. The engi- 
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used on the gas storage tank without danger of conden- 
sation. Assuming that the lowest temperature encoun- 
tered is zero degrees fahrenheit, the problem may be 
solved as follows: Starting on the 500 line at the B.T.U. 
per cubic foot scale, trace along the line horizontally to the 
right until it intersects the B.T.U. axis. This inter- 
section takes place at 15.4% G-4 by gas volume. From 
this point trace down vertically on the 1 5.4% value until 
a point is reached where a horizontal line drawn through 
the O°F. point on the dew point curve will intersect the 
vertical line just traced. This intersection is just above 
the diagonal line labeled 40* or, about 41%. The highest 
pressure that could be safely carried would be 41 Ibs. 
per sq. in. gauge. 

It is obvious that no condensation of butane from a 
550 B.T.U. butane-air mixture will occur in distribution 
systems unless uncommonly high pressures are used. 
Underground temperatures, even in the northern states, 
rarely drop much below freezing at pipe line depths, and 
normal distribution pressures used at the present time 
are from 3* to 10% per sq. in. gauge. Underground 
temperatures above —30°F. would not cause condensa- 
tion at these pressures. The pressures on above ground 
gas storage tanks in the northern states require attention 
during the colder periods. A practical and economical 
method of eliminating any necessity of reduction of 
storage pressure to avoid condensation and consequent 
calorific value loss during these periods is to cover the 
finished gas storage tanks with several feet of earth. 
uniform but not excessively low temperature and uni- 
form working pressures may be used throughout the 
year. This is more practical than the use of high pro- 
pane content butane during severely cold weather, and 
is, in most cases, better than attempting to heat uninsu- 
lated finished gas storage, or to go to the expense of 
insulating above ground pressure gas storage with hair 
felt or other comparatively costly coverings. 

Condensation problems involved in the utilization of 
butane may be easily handled and all such difficulties 
avoided by gas engineers if the information herein 
shown is given proper consideration. 





Astoria Gas Plant 


Peach Trees at 


neers at the Plant state that no attention whatever has 
been given the trees, with the result that several hun- 
dred have died from lack of necessary cultivation. There 
are at present about three hundred live trees. 
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VI--Heat Treating-- 
Muffled, Combination 


And RotaryFurnaces 


LAWRENCE E. BIEMILLER 


Supervisor, Fuel Sales, Consolidated Gas 
Electric Light & Power Company ot Baltimore 


HE last two articles of this series have been de- 
voted to different types of furnaces for heat 
treating, namely, standard pot and direct fired 
non-muffle furnaces. This article will treat of 
small standard muffle furnaces, which are es- 

sentially like the oven furnaces previously described, 
except in that the material to be heat treated is inside 
of a muffle while all the products of combustion are 
kept outside of this muffle. There are many special 
furnaces which have muffles but these will not be treat- 
ed here. The difference between “standard” and 
“special” furnaces, as here used, is that defined in one 
of the early articles of this series. A standard furnace 
is made in definite sizes and is carried in the manufac- 
turer’s stock, or at least specifically listed and described 
in his catalogue. A special furnace is made to individ- 
ual specification. 

Another type of heat treating furnace to be considered 
here is the small combination furnace, which permits 
of several different kinds of heat treating, on a small 
scale, in a complete compact furnace unit. This does 
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American Gas Furnace Co. Rotary Carburizer 


not differ from the furnaces previously discussed but 
rather consists of a combination of them. 

A third type of heat treating furnace to be considered 
is a muffled rotary furnace, or machine for carburizing. 
This is another very distinctive type of equipment for 
the same type of heat treatment for which other fur- 
naces previously discussed can be used. The next ar- 
ticle of the series will conclude the discussion of heat 
treating furnaces by considering various types of spe- 
cial furnaces. 


Muffled Oven Furnaces 


For some heating operation requiring oven furnaces 
it is desirable to keep the object being heated from be- 
ing in contact with the combustion products. In these 
cases, instead of the oven furnace containing only a 


_ hearth and short side walls, it has a separate chamber, 


or muffle around which the gas is burnt, and inside of 
which the material is heated. These muffled oven fur- 
naces are made in different sizes as standard furnaces, 
and the same principles of construction are applied in 
many different sizes and shapes of special furnaces. 
Small muffled oven furnaces are used for enameling 
work in the jewelry industry, and also for assaying. 
Muffled furnaces are naturally somewhat more expen- 
sive than non-muffled ones as regards first cost oper- 
ating and maintenance costs, and are never used except 
where absolutely necessary. For ordinary uses the muf- 
fles are often clay, particularly if the furnace is not 
operated continuously, or at a high temperature. When 
operated continuously it is often advisable to pay a 
higher first cost for a muffle of higher heat conductiv- 
ity such as silicon carbide or heat resisting alloy. With 
a muffle of high conductivity, a lower temperature can 
be carried outside of the muffle for a given temperature 
inside, and with the resulting lower flue temperature the 
thermal efficiency is higher. A muffle of high heat con- 
ductivity results in a quicker recovery when additional 
cold material is put inside of the furnace. The more 
expensive muffles usually have much longer lives than 
clay muffles. The temperature gradient thru a muffle 
varies with the material of which it is made and the 
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Full Muffie Furnace 


rate at which heat is transferred through it. At 1700°F 
temperature inside of the silicon carbide muffle of a 
small furnace with practically no load, the temperature 
outside of the muffle may be as low as 1725°. On the 
other hand, if the muffle furnace is being used to enamel 
at a high rate of production this loss in temperature 
may be as high as 150° to 300°. The muffle furnace 
will usually have from 4% to 9 inches of insulation. It 
is particularly adapted to automatic control. 


Combination Furnaces for General Tool Work 


Occasionally when the space for equipment for the 
heat treating of_tools is limited, it will be desirable to 
use a combination furnace. These are combinations of 
different types of furnaces previously discussed, all 
built upon one table or frame work. Besides the advan- 
tages of space saving, this type of furnace often offers 
some saving in original cost as compared with separate 
units. 


Rotary Carburizers 


Carburizing, in Part IV of this series, was defined 
as “the operation of causing the absorbtion of carbon 
by steel when heated below its melting point in con- 
tact with carbonaceous material.” One method of car- 
burizing was discussed in that article, that is, the heat- 
ing of the material in a bath of molten cyanide salts. 

Another method consists of heating the material to 
be carburized in a revolving horizontal retort, which re- 
volves in a combustion space in which gas is burnt by 
means of a number of small burners. The interior of 
the retort may be filled with natural gas or some man- 
ufactured gases, which have sufficient carburizing in- 
gredients. In cases where the manufactured gas does 
not result in the desired carburizing within the allow- 
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able time, some solid carbonizing compound can be used. 

Since the retort revolves, all places therein are car- 
burized to the same depth. This material may easily be 
brought to the desired temperature before the carbur- 
izing gas is admitted to the inside of the retort, and this 
results in uniform heating and consequent carburizing 
to an even depth. There is a great saving in labor 
and cost of carburizing material or compound, as com- 
pared with box methods of carburizing. This carbur- 
izing is done more quickly with saving in floor space, 
and furnace maintenance. 

Horizontal rotary machines are made in five sizes with 
retorts from 4 inches diameter by 12 inches long, to 20 
inches in diameter by 60 inches long. The retorts are 
made of heat resisting material and are usually guaran- 
teed for 5000 heat hours service. They are revolved con- 
tinuously by a small electric motor, and are very well 
adapted to automatic control. The retorts are equipped 
with gas tight caps. 

The machine with a retort 14% inches in diameter 
by 48 inches long, has a capacity of 600 pounds of 
small solid objects. It is equipped with 16 burners 
which have a total maximum gas capacity of 375,000 
B.t.u. per hour. The average use when operating is 
150,000 B.t.u. per hour. In addition to this, gas is 
passed through the retort during carburizing periods at 
the rate of approximately 150,000 B.t.u. per hour. If 
a 1/32 inch case were desired, about 3 hours of carbur- 
izing would be required after one hour in bringing the 
charge up to temperature. The combustion space 
around the retort is well insulated. A wide variety of 
parts can be carburized in this horizontal machine. 
Ring gears, long shafts, feed screws and the like should 
be heat treated in a similar machine, which is non- 
rotating with vertical retort. These same carburizing 
machines can be used for reheating, annealing and 
tempering. 

” 


Dealer Cooperation 


T is unthinkable under the conditions existing today, 

for the gas industry to divorce itself entirely from 
the merchandising of appliances. What would become of 
gas refrigeration, of house heating, or the newer devel- 
opments like air cooling and air conditioning? While 
the industry claims the right to use every reasonable 
activity to promote its business, and to merchandise 
equipment, to do so under conditions that make it im- 
possible for the independent dealer to profitably par- 
ticipate in this field, to ignore the interest of a large 
group of our present customers and their ability to be 
of material assistance to the industry in recommending 
and in aiding in the sale of its product. On all appli- 
ances which have received a reasonable degree of public 
acceptance, the sales and advertising activities of the in- 
dustry should be such as to stimulate the business of the 
dealers as well as that of the gas company. The utility 
should adhere to constructive and ethical merchandising 
methods that will encourage the activity of all legitimate 
retailers. Where special inducements as to long term 
payments, trade-in allowances, premiums, etc., are be- 
lieved necessary by the local utility in order to meet 
competition with other fuels, it should endeavor to make 
such inducement policies possible for the local dealers, 
giving them an equal chance in the appliance mer- 
chandising business. “Live and Let Live” has been 
adopted by more than one successful utility company, 
whose merchandising practices conform generally to the 
accepted policies of other merchants. --C. N. Lauer be- 
fore Penna. Gas Assn. 
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Manufactured Versus Natural Gas 
Rates And Service 


F. J. ALMGREN 


Assistant Engineer, Alabama Public Service Commission 


ITHIN recent years the gas industry has 
been rejuvenated in a number of sections 
of this country. One of the main reasons 
for this has been the discovery of natural 
gas fields furnishing gas in sufficient quan- 

tities to enable the financing, construction and operation 
of pipe lines hundreds of miles in length to bring this 
product to larger cities in the country. 

On every natural gas pipe line there have been located 
manufactured gas utilities that have changed over to 
natural gas. With these change-overs there is always 
a question as to the benefits the consumer and utility 
will receive. It amounts, in most cases, to an almost 
complete upheaval of the utilities’ otherwise uniform 
existence. Parties who before have taken very little 
interest in gas, immediately appear on the horizon with 
their divergent views. It then becomes the duty of the 
regulatory body to seek the facts and present them in a 
clear light. Thus far, neither the utilities nor the con- 
sumers have taken issue with any of the orders our com- 
mission has prescribed in these change-overs 

New Gas Service 

In the State of Alabama, during the past two years 

seven Of the twelve of our then existing gas utilities 


have changed irom manufactured to natural gas. New 
gas service has been brought into seven towns. For 


the major part, the subject matter of this paper has been 
obtained from the experience of the Alabama Public 
Service Commission in dealing with the consumers and 
utilities that have been affected by this change-over. 
Our experience and hearings, held in connection with the 
advent of natural gas, have ranged from an attempt to 
regulate pipe line companies to fixing the standards and 
rates for service to communities of less than fifty con- 
sumers. 

The subject may properly be classified into two major 
subdivisions as follows: 

1, The Consumer ; 2, The Utility. 





Abstract of paper read before Annual Conference, 
Commission Engineers, Washington, D. C 


Utility 
June 6, 1931 





Dealing with the first major subdivision, this phase of 
the paper evolves itself into three divisions as follows: 

1, Rates; 2, Heating Value; 3, Service. 

Taking up, first, the question of rates, this will be fur- 
ther subdivided for discussion as follows: 

a, Domestic; b, Commercial; c, House Heating; d, 
Industrial. 

Rates 


(a) Domestic Rates—Before the advent of natural gas 
we had in Alabama a different rate for practically every 
manufactured gas utility operating in the state. This 
condition brought about, from time to time, unrest in the 
various cities of similar size in regard to the prices they 
were paying for gas. With the advent of the natural gas 
pipe line company, which had contracted with holding 
companies controlling the major plants in our state, it 
was first possible to consolidate the rate questions for 
groups of the towns served by the respective utilities. 
The first major benefit both for our commission and 
the consumer was the placing into effect an uniform 
system of natural gas rates in our state. These rates 
resulted in lowering the price of gas, when compared on 
a heat unit basis, for every domestic consumer on the 
systems changed over, with the exception of some few 
minimum users. 

This rate structure and lowering of price have, to 
a certain extent, and will more so in the future, result 
in an increased field of use for domestic consumers. This 
is especially true in smaller communities. We have ex- 
perienced fewer complaints from the natural gas sys- 
tems, due to the uniformity of gas supply, heating value 
and rates. One pipe line company supplies all natural 
gas sold in Alabama towns with one exception. Rate 
reductions received by the gas consumers in the change- 
over are estimated, in round figures, to be approximately 
$500,000.00 annually. 

(b) Commercial Rates—Every commercial consumer 
affected has experienced a substantial reduction in cost 
of gas. In practically every case the utility did not have 
a manufactured gas commercial rate, all customers in 
this class being served under the retail domestic rate. 
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Under the natural gas rates, the field of use for the pres- 
ent customers has been increased and the utility has 
been enabled to secure a good class of additional busi- 
ness of a competitive nature that formerly was out of 
their range. 

(c) House Heating—With one exception, none of our 
manufactured gas utilities have been able to enter seri- 
ously the competitive House Heating Field, due to the 
amount of cheap coal in Alabama. We designed our 
natural gas domestic rates to furnish this service for the 
domestic consumer and the utilities have been able to 
secure and retain house heating jobs in sufficient quanti- 
ties to make it a desirable load. We have one manu- 
factured gas utility that has seriously entered a house 
heating field, but even in this case the rates had to be 
lowered during the writing of this report, in order that 
they might retain the business already connected and 
secure additional jobs. We receive numerous com- 
plaints from customers who have installed house heating 
due to the increase in the actual cost over the estimated 
cost of gas. 

(d) Industrial Gas—With the exception of one of 
our largest cities, manufactured gas has not been avail- 
able for industries in any part of our state, in order to 
meet any competitive fuel. The advent of natural gas 
has made it possible for utilities to connect the very 
much desired and necessary industrial loads in the small- 
er towns of our state. Without this load, no natural gas 
utility or supply line can exist and prosper under the 
present schedule of domestic rates. 


Heating Value 


The next feature in the comparison of natural and 
manufactured gas is the relative heating values as affect- 
ing the service and rates. No gas rate is defined suff- 
ciently until the heating value of the gas to be sold is 
made a part of the rate. In our manufactured gas utili- 
ties it has not been practical to establish any exact or 
uniform state-wide heating value. We have received 
numerous justifiable complaints due to the variation in 
heating value from time to time. In prescribing natural 
gas rates, it has been possible to establish uniform state- 
wide heating value. This is due primarily to the fact 
that at the time the rates were made it was contemplated 
that one pipe line would furnish all the gas in this state. 
In addition, with a pipe line it is easier to check the 
heating value of the various points on the pipe line, elim- 
inating any cause of complant. City officials and con- 
sumers now understand this condition and are far better 
satisfied than any time previously that the consumers 
are getting value received for money spent. 


Service 


The last topic, from a standpoint of the customer, is 
that of service—which is a combination of the two topics 
previously discussed. Considering the customers as a 
whole, they have been able to obtain a better service 
from the company. In addition, there has been a broad- 
ened field of use, an increased availability, and gas is 
now available for anyone who has need of heat. One 
disadvantage of natural gas, from a service standpoint, 
is the lack of odor and its attending danger if leaks 
occur. There has been placed on the market, however, 
a means of giving natural gas an odor. 


The Utility 


Now we will compare manufactured and natural gas 
from a standpoint of the utility. A change-over is 


This is 


always a very trying period for any company. 
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due to the fact that everyone expects cheaper rates. 

As a rule, the city officials usually select the cheapest 
natural gas rates in the country to compare with the 
proposed rates for natural gas service. In addition to 
the usual amount of trouble during the later change- 
overs in our state, a new gas field was brought in at 
Jackson, Mississippi, and the local government there put 
into effect a natural gas domestic rate with a one dollar 
minimum and gas selling at the highest step—30 cents 
per thousand, with a 10% discount. This condition 
caused concern in other municipalities, and additional 
work in getting all interests satisfied on the rate ques- 
tion. The phase of the subject as it concerns utilities, 
may be broken down for this discussion into three sub- 
divisions : 

Vital Factors 


1, Revenues; 2, Expenses; 
Control of Price of Gas. 


3, Source of Supply and 


(1) Revenues—In every case the rates prescribed 
have caused the utility to suffer substantial loss of reve- 
nue during the change-over period—while selling manu- 
factured gas, the major portion of the revenue being from 
the domestic load, in the natural gas system this revenue 
must be supplemented with that of commercial, house 
heating and industrial loads. In every change-over there 
is always a considerable reduction in domestic rates and 
the utility is not enabled to connect the necessary addi- 
tional loads to counteract this. This always means there 
is quite a period of readjustment in order that the reve- 
nues may be brought back to their previous level and 
later increased. An extensive sales program is neces- 
sary, in addition to the many other things that the util- 
ity has to contend with. It may be interesting to know 
that the question of return on the property has not been 
a serious consideration in any change-over we have ex- 
perienced. The utility has been willing to stand the loss 
in expectation of increased business later on. 


(2) Expenses—With every change-over each util- 
ity was required to work over its system in order to 
decrease losses which invariably result from a natural 
gas being placed in a manufactured gas system. There 
is also an increased new-business expense and the ulti- 
mate amortization of the property no longer used and 
useful. So, the utilities, when taken as a whole, have 
experienced no appreciable reduction in expenses. 


(3) Source of Supply and Control of Price of Gas— 
In the manufactured system the company has 
control of the source of supply and, within reasonable 
limits, the price of gas. In addition, this phase of 
expense is under the control of the State Commis- 
sion and may be closely followed from time to time. 
The contracts made with the pipe line with the vari- 
ous utilities in our state run, in time, from ten to 
twenty years. The Monroe and Richland fields in 
Louisiana supply the major portion of the gas sold in 
our state and, according to the studies of engineers, 
filed in our hearings, have an estimated life of approxi- 
mately twenty years. These studies, however, are sub- 
ject to revision from time to time. This naturally brings 
back the question as to what the future of the gas indus- 
try will be if and when these fields play out. In Ala- 
bama there is a possibility at that time of supplementing 
the natural gas supply with manufactured gas generated 
in the by-product plants in the Birmingham district. 
After the original contracts for the Monroe and Rich- 
land gas were approved, a new field was brought in at 
Jackson, Miss. I had an occasion to make a general 
study and report on this field. No one has, as yet, been 


gas 
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able to establish any definite life periods for these wells, 
due to the fact that the area of field has not been actually 
defined and sufficient withdrawal has not been made as 
yet in order to determine its effect. Gas from this field 
has recently been available for one of our towns. This 
pipe line company has an agreement with the pipe line 
coming from Monroe and Richland, La., by which they 
may supplement their supply with that gas in the event 
of failure of the Jackson field. 

In all contracts made the gate cost to the operating 
utility for gas sold for domestic use will be increased at 
different intervals throughout the term of the contract. 
The price of industrial gas will not be affected, as this 
is sold on a percentage basis of the utility sale price. 
This means that the companies will not be able to lower 
domestic rates until such time as a sufficient industrial 
and commercial business has been connected and sold to 
counteract this condition. At present, no natural gas 
utility is earning in excess or equivalent to a fair return. 
Where natural gas is brought into a town that previously 
had no gas system, the utility has had to suffer from two 
major conditions. The first is the building up of a 
domestic load, and the second, the obtaining of the neces- 
sary commercial and industrial loads in order to make 
the operation a profitable one. This business is not 
available to any large extent in the smaller communities 
of our state, to which this new service has been inro- 
duced. 

The opporunity and time has not been available to 
extend the scope of this discussion to conditions in other 
states. It may be that conditions we have found in Ala- 
bama may not exist in the same particulars in other 
jurisdictions. I have only presented here, in a general 
way, the gas situation and our experience in change- 
overs in Alabama. Frank discussion and comments on 
the subject of this paper will be welcomed. There is 
one feature of the natural gas situation that we have 
found rather weak, and that is the lack of regulation of 
the interstate pipe lines themselves. It is conceivable 
that in the number of pipe lines constructed some may 
have been improperly conceived. This is not a com- 
ment that is entirely directed to natural gas pipe lines, 
but to any industry which expands as quickly as this has 
in certain sections of the country. Large amounts of 
the securities of these pipe lines are in the hands of the 
public and we feel that some means should be evolved 
for the regulation of these pipe line companies. 

In our state the customer has benefited in every re- 
spect in the change-over from manufactured to natural 
gas, at leasi for the present. What the future holds re- 
mains to be seen. The gas utilities have not fared so 
well. We hope that their problem will work itself out. 


a <a 


Gas Makes Opal Ice 


C. W. SWENSON 


Service Engineer, Consolidated Gas Co. of New York 


F a new substance known as opal ice lives up the 

expectations of its inventor, it will soon be possible 

to enjoy the unique experience of skating on the 
hottest day in summer. This substance is a hydro- 
chemical, melted to its boiling point and then poured in 
thin layers on a wooden base until a thickness of one 
inch has been built up. A trial rink has already been 
constructed measuring 85 x 180° on which several 
hockey matches and skating exhibitions were held. The 
melting-down of the substance is accomplished with the 
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aid of a pre-mix system, thus opening up another new 
and novel field for the utilization of gas. Once again 
it can be said “Flames that freeze” but only a surface 
for lovers of skating. It will, however, be of little help 
to those who use frozen water for making tasty drinks, 
as it has no refrigerating ability. 


DIRECT CONNECTED MOTOR 
SERIAL NUMBER. 


AIR INTAKE 
GAS INTAKE 









MAIN 
ORIFICE 





LIGHTER 


\al 
< “yer 


STICKTITE NOZZLE 


MORE THAN ONE NOZZLZ2 
CAN BE USED WITH EACH 


“PREMIX” 


“PREMIXED GAS endAIR 
DELIVERED fo NOZZLE 


MECHANICAL MIXTURE 


GAS CONTROL VALVE 
of GAS and AIR in FAN CASE 


The chemicals that make up this skating surface are 
first heated to boiling in a tank of the type often seen 
holding hot tar or asphalt in the paving of streets. The 
tank used has a capacity for 100 gals. and measures 57” 
long, 27” wide and 20” deep. It is surrounded by an 
outer jacket which forms the combustion chamber, and 
into which two 14” pre-mix nozzles fire. This com- 
bustion system consists of a mechanical means of mix- 
ing gas and air in correct proportions for combustion 
and the delivering of this mixture to suitable nozzles 
where immediate and complete burning is accomplished. 
A ball-bearing motor-driven blower operating at 3400 
R.P.M. furnishes the low pressure air which is mixed 
with the gas. In this article the detail of the interior 
construction of the burner is clearly shown. The small 
lighter holes allow a portion of pre-mixed gas and air 
to filter into the annular space surrounding the main dis- 
charge orifice of the nozzle. Upon being ignited the 
flame burns in the annular space without disturbance 
from the blast of gas and air passing through the main 
orifice and serves as a pilot in keeping the major portion 
of the fuel ignited at all times. The flame sticks tight 
to the nozzle, thus producing instantaneous and complete 
combustion without the use of brickwork for ignition. 
This is particularly applicable to heating the combustion 
space under the tank as all the gas may be burned com- 
pletely within the chamber. Due to this quick heating, 
possible by the use of a pre-mix sysem, the tank can be 
brought up to boiling in a short time. 

After the chemicals have been brought up to boiling, 
the solution is run into a portable tank wagon equipped 
with a sprinkling device. This wagon is run across the 
surface of the floor laying a thin layer which solidifies 
ina short time. Layer after layer is built up in this way 
until a thickness of an inch has been layed. Economy 
of installation is said to be a great asset of opal ice as 
a rink material. This one-inch thick surface, capable 
of supporting any number of skaters, can be produced 
at a fraction of the cost of the ammonia process now 
used in indoor hockey arenas. After much skating the 
surface becomes well cut and the “snow” scraped off by 
the skates must be remelted, then poured over the sur- 
face again, making a new clear rink. 

Opal ice should make an especially strong appeal, its 
sponsor thinks, to schools and colleges in sections of the 
country where weather conditions are uncertain and to 
amusement resorts which are idle during the winter 
months. This will make skating a popular all-round 
pastime and opens a new field for the utilization of gas. 
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August 


UGUST;; the month of the poppy, dog 

days and vacations. Colors—blue and 
green. Displays in latter part of month 
may tie-in with the opening of school. 
With the month of August comes the peak 
season when folks take time to give up the 
cares of business and take life as easy as 
possible. 


August should prove an ideal month for 
the gas man who is anxious to build up 
sales of gas per meter through the exploi- | 
tation of every-day-uses for hot water serv- 
ice for commercial uses. 


Hot water service has had a great deal 
of attention during the past few years. 
Gas men in all climes have advertised and 
sold hot water service and some outstand- 
ing jobs have been done, but as we view 
it, when or if the results of these sales are 
reduced to cold figures and the number of 
cubic feet of gas or therms are set down 
alongside the amount of money and effort 
expended, we would say that from a load- 
building standpoint our efforts in the sale 
of gas for water heating purposes is not 
so hot. 


Be that as it may the idea is worth re- 
view and we suggest that you read the 
opinions expressed in this issue of the 
American Gas Journal. 


To those who can see the value of ex- 
ploiting every day needs and uses for hot 
water service in commercial institutions we 
suggest that they build one or two window 
displays showing how the service is em- 
ployed by such places as drug stores, ga- 
cages, grocery and meat markets or small 
eating places. This may be done by play- 
ing up cleanliness or some commonplace 
use to which such institutions put hot water 
service. Read the article on the following 


pages for further ideas on the subject. 


1—Sat. 


2—Sun. 


3—Mon. 


4—Tues. 
5—Wed. 


6—Thurs. 


7—Fri. 


8—Sat. 


9—Sun. 


10—Mon. 
11—Tues. 


12—Wed. 


13—Thurs, 


14—Fri. 


15—Sat. 
16—Sun. 


17—Mon. 
18—Tues. 


19—Wed. 


20—Thurs. 


21—Fri. 
22—Sat. 


23—Sun. 
24— Mon. 


25—Tues. 
26—Wed. 


27—Thurs. 


28—Fri. 


29—Sat. 


30—Sun. 
31—Mon. 


Install a window display showing advantages of hot 
water service in sterilizing glasses. 

Work-up a mental picture for a window display adver- 
tisement, and take an inventory of your plans of attack 
in introducing the sale of hot water service to commercial 
institutions. 

Columbus took a chance, 1492. Gas men pass up chances 
every day to sell hot water service to many types of 
volume users. 

Cornwallis retired with his army to Yorktown, Va., 1781 
Run newspaper advertisement featuring the desirability 
of hot water service for soft drink places. 

Lord Tennyson, poet, born, 1809, 

Run a reader in the food section of newspaper featuring 
hot water service as an aid to home management and 
health and beauty. First locomotive run in the United 
States, 1829. 

Hold meeting of all sales people; go over what has been 
done during the past week to promote the use of hot 
water service in commercial houses. 

Galveston Texas Gas Co., started serving 12 customers 
at rate of $12.00 per m. cu. ft., 1859; now serving 8500 
customers with gas at rate of 85c per m. cu. ft. 

Send out direct mail advertising to list of garages. 
Baltimore company erected huge electric sign on top of 
building which said: “Gas Ranges Easy Terms.” The 
sign was in the form of a “box” range with oven open 
showing a roast of meat and a coffee pot boiling on the 
top; this was in 1912. Baltimore recently completed a 
whirlwind sale of hot water service for domestic uses. 
Run newspaper advertisement featuring gas hot water 
service for the up-to-date garage. 

Baltimore company was conducting a gas iron campaign 
in 1914. 

Work-up advertisement featuring use of gas hot water 
service in connection with modern grocery. 

Panama Canal opened, 1914 

Check-over with the folks you see today what uses they 
put hot water service to 

Send direct mail advertising to drug stores. 

Run paid reader featuring some use for gas hot water 
service. 

Benjamin Harrison, President, born, 1833. 

Run newspaper advertisement showing how eating houses 
employ hot water service. 

Charter Oak blown down, 1856. 

Hold meeting with employees and sales people to se- 
cure suggestions of new uses for hot water service and 
to check-up on activity. 

Louis, XVI, King of France, born 1754, his barber used 
the tea-kettle method of heating water. 

Send out direct mail advertising to public institutions. 
Washington, D. C., burned by British, 1814. 

Run newspaper advertisement featuring use of hot water 
service in institutions. 

Charles Gates Dawes born, 1865. 

Petroleum discovered 1859. Line up your activities for 
September selling of hot water service to users in the 
commercial field, give the schools the once over. 
Recheck your activity and go over prospect lists and 
plans for the next thirty days. 

Second Battle of Bull Run, Virginia, 1862. 

Run hot water service (general) advertisement in news- 
paper. 
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A Neglected Market 


T every meeting of gas men these days 

one hears it said that, “we are going to 

have to do something to increase our 
gas load.” The general impression seems to be 
that the something that will do this is the more 
intensive sale of automatic hot water service to 
the home, or an increase in the sale of home 
heating furnaces and boilers. 

The sale of both automatic hot water service 
for the home and home heating are desirable 
yet, when and if the cost of exploiting and sell 
ing these home appliances is computed on a 
basis of sales cost per therm or M cu it., it will 
be found to be pretty high. This cost may be 
arrived at by simply taking the total cost of 
such an activity as against the estimated annual 
consumption of the heater, which lies some 
where between 18,000 and 36,000 cu. ft. per 
year, or in the case of home heating, the esti 
mate may be made on the average heating 
season according to location of the property. 
In either event the result of such figures will 
be surprising and warrant some thought on 
other sources for the development of gas load. 

It anpears that if the gas man finds that his load build- 
ing needs a new stimulant he will have to look to other 
than the home field for its immediate development. We 
do not mean to imply that the sale of automatic hot 
water service to the home and home heating installations 
are not desirable loads or that the home market should 
not be cultivated to the nth degree, however we do feel 
that the average gas man has neglected some other very 
desirable business, that lays right at his door, commer- 
cial or special water heating. 





Even churches are prospective users of Commercial Hot 
Water Service. Church of the Covenant, Erie, Pa 





American Gas Journal—July, 1931 





Here’s how Commercial Water Heating looks on one of our island 


possessions. McKinley High School, Honolulu, T. H 


When we speak of commercial water heating we mean 
what is often referred to as “volume water heating,” yet 
our thoughts are not of installations in Empire Build- 
ings, hotels like the New Yorker, the Stevens, the Stat- 
ler’s or some huge manufacturing plant. Our thoughts 
turn to the Beauty Salon, the Elite Drug Store, Bill 
Smith Grocery and Red’s Garage; places along the high- 
ways and by-ways of every gas town where with a little 
effort automatic hot water service will become an hourly 
need. 

One man who has given the subject of commercial 
water heating a vast amount of study and thought re- 
cently said when talking on the subject: “Henry Ford 
has got us all thinking about mass markets. The aver- 
age gas company wants to sell automatic water heaters 
because they, together with house heaters, constitute the 
largest unsold market. I'll admit that the residence 
market is easiest to sell and that perhaps the appliance 
sales cost per dollar of merchandise return is less here 
than in any other markets. I'll also say that there are 
thousands of homes that will never be sold unless the 
cost of the appliance is somewhere within hailing dis- 
tance of the tank and tank heater. It can also be said 
with some assurance that automatic water heater prices 
cannot go lower if the safety of the appliance is to be 
considered. Even now, with prices at a low level, it 
may turn out that the customer will get something less 
than he thought he was getting in regard to the life 
of the machine, so that sooner or later, (where heaters 
are bought and resold by gas companies on a price 
basis)* the gas company will have an expensive (from the 
point of actual work and loss of good will)* re-selling 
job on its hands if the customer is to continue to use 
automatic gas-heated water.” What this man says fur- 
ther strengthens our contention and points out the de- 
sirability of pushing the sale of automatic water heating 
in the commercial field. 

Let’s look at this commercial business in this way: 
Let’s say we have come to the conclusion that this class 
of business is desirable but that we are not quite clear 
what constitutes a commercial job; we do not know 


where to look for prospects for this class of service or 
(Continued on page 59) 


* Author’s observations 
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Announcing the Contract for a 


U. Ged, 


Vertical Chamber Oven Plant 


at Marquette, Michigan 


for Michigan Gas & Electric Co. 


This is the Seventh Installation of 
U.G.I. Chamber Ovens, as follows: 


SS, Rr sree 2 Installations 
Cena £8... a. ees span l - 
SS Se 1 Ks 
0 eee ee ° 
Manchester, N.H............. 1 ” 
Marquette, Mich............. 1 . 


THE U. G.I. CONTRACTING COMPANY 








DIVISION OF 
UNITED ENGINEERS & CONSTRUCTORS 
INCORPORATED 
DWIGHT P. ROBINSON, PreEsIDENT 
Philadelphia Chicago 
112 North Broad Street Conway Building 
MAXIMUM RETURN TO CLIENTS PER DOLLAR INVESTED 
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COMPLETE LINE 


that meets every buying requirement 





























@ With the Magic Chef line the dealer can blanket the gas range 
market in his territory. Instead of merely a single gas range of limited 
appeal, Magic Chef is a completely balanced line of related models 
that meets every buying requirement of size, design, taste and price. 
To further strengthen the dealer’s position, the Magic Chef line has 
advanced features of efficiency, convenience and economy found in 
no other gas range. 

e These features include the famous Red Wheel Oven Heat Regulator 
... safety type gas valves . . . specially designed three-in-one non-clog 
top burners, efficient at every point from simmering heat to hot, fast 
fires ... the sanitary high burner tray which conceals pipes and valves 
and protects them from spattering grease ... the distinctive cooking 
top covers .... the smooth, sanitary oven linings .... the rackless, 
reversible broiler pan which reduces chances of fats catching fire... 
the broiler extension carriage. 

e@ Added to these advantages the Magic Chef dealer shares the benefits 
of extensive national advertising and the sales-winning prestige of 


Magic Chef leadership in the gas range field. 
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Unless it has a RED WHEEL 
It is NOT a MAGIC CHEF 


AMERICAN STOVE COMPANY 


World’s Largest Manufacturer of Gas Ranges 


NEW YORK - PHILADELPHIA - ATLANTA - CLEVELAND 
CHICAGO - ST.LOUIS - 


LOS ANGELES - SAN FRANCISCO 
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HOT WATER WITHOUT 
LIMITATION 


The ideal back of Kompak heaters has always © 
been to install a heater to furnish all the hot 
water needed. 


We believe tha: the users’ need for hot water 
grows with their ability to secure it, and that 
future needs should be taken care of by the 
sale of a type of heater that will furnish a big 
margin of reserve. Size for size, the Kompak 
gives more hot water at the 
faucet than any other heater 
made. 





THE KOMPAK CO. 


Automatic Thermostatic 
Gas Water Heaters 


NEW BRUNSWICK 
NEw JERSEY 
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Mrs. Buyer’s opinion is your acid test of the 
increased salability of the gas range equipped 
with “PATROL FLASH” automatic lighting. 


“PATROL FLASH” intrigues her at once by the 
mystery of its automatic action—simultaneous 
with the opening of the burner gas cock. 


Flash! The burner is aflame. Like the mystery of 
electric light with the snap of the switch. Yet 
“PATROL FLASH” is all gas operated. 


The manufacturer and dealer interested in 
user satisfaction and enthusiasm will find that 
“PATROL FLASH” continues to hold her interest 


—da constant source of delight to her! 


THE PATROL VALVE CO. 


COR. LOCUST AVE. and W. 114th St., CLEVELAND, O. 


F 
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“PATROL FLASH” for the four top burners 
as it appears ready to set into the stove. 





LASH > 





Each tube is flexible with respect to both 


right and left and up and down movements. 


THIS FEATURE SERVES 
THREE PURPOSES 


Makes one model adaptable to all stoves. 


Provides for natural shift of burners. 


Permits ready removal of burners as re- 


quired by A. G. A. 


Tip of lighter tube in position 
against section of burner. Note 
priming port which delivers 
charge of raw gas that flashes 
back, lighting the burner. 











locking pin for lighter tube 
located directly below priming 
port. Note shoulders on this pin 
which hold the tip of the tube 
securely in position. 
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A Neglected Market 


(Continued from page 54) 


we do not know just how to go about it or when; we do 
not know whether we would gain our objective quicker 
if we put on a special water heater man or whether we 
should put it up to our sales force. 


Lining Up Your Activity 

The first thing to do is to determine where you want 
to go and then lay your plans to get you there. When 
you decide you “want to go places” with your load curve, 
rough-out a plan that will seek to find out what folks 
need, then strive to fill that need—learn how many peo- 
ple there are who may logically be considered prospec- 
tive purchasers of automatic water heaters for commer- 
cial uses, classify these people, frame appeals for each 
group showing “what hot water service will do for 
them”; build an advertising budget on the basis of ex- 
pected sales results, employ and train a man or men and 
start your activity in motion. 

In considering people and their needs there can be no 
doubt that there are any number of people in every 
community served with gas who need commercial water 
heating and that the sole reason why they are not using 
automatic hot water service is that they are unacquaint- 
ed with it. 

Once you have decided that there are a number of 
establishments in your community which need hot water 
service your big job starts, you must cause them to want 
it. 

How best to do this also requires considerable thought 
and research. A careful selection must be made of the 
man or men and mediums who will carry the message of 
automatic hot water service to prospective users and 
be able to convert them into not only users but satisfied 
users. 

To learn where users of commercial hot water service 
carry-on and how many of them there are in your city, 
pick-up the telephone directory and turn to the classified 
lists and there you will find them. To illustrate how 
this works we quote, by permission, from “Hints for the 
Gas Executive on Volume Water Heating,” published 
by the Ruud Manufacturing Company : 

“What classes of buildings may be considered in the 
scope of Volume Water Heating? The surest method 
is to analyze previous sales and classify them, ‘as is here 
done with one hundred consecutive RUUD sales (resi- 
dences excluded). The result: 

1. 18 were to institutions. This classification covers 

charitable and semi-charitable homes, fraternities, 

fraternal buildings, memorials, etc. 

2. 12 were to churches and church buildings, such as 
parish houses, convents, etc. 

3. 9 were to garages, autowash stations and other 
buildings devoted to automobiles. 

4. 8 were to public buildings,—fire and police stations, 
jails, city halls, state and government buildings. 

5. 7 went to schools. 

6. 7 were to factories, which includes not only very 

large plants but to small buildings and lofts de- 

voted to light manufacturing. 

6 were to office buildings, some small and some 

large. 

8. 6 were to apartment buildings. 

9. 4 were to drug and confectionery stores. It should 
be remembhered that installations of only No. 4 or 

40 are given. Many small drug stores use the 


NI 


RUUD No. 3 Continuous Flow Water Heater. 
10. 4 were to banks. 
11. 3 were to warehouses. 
12. 3 were to restaurants. 


Note; a large number of 








small restaurants use the RUUD No, 3. 

13. 3 were to clubs. 

14. 2 were to hospitals. 

15. 1 was to a hotel. 

16. 1 was to a beauty parlor. NOTE: Small beauty 
parlors use many a small water heater, generally 
of the continuous flow type. 


17. 1 was to a funeral home. 
18. 1 was to a bath-house. 

19. 1 was to a printing plant. 
20. 1 was to a newspaper. 


Such buildings are found in every.city, large and 
small. For example, Gainesville, Tex., has 12,000 popu- 
lation and is typical of cities of this size. Checking the 
sales list you have just read against the Gainesville tele- 
phone directory, the number of institutions in these 
twenty classes is: 

1. 102 Mercantile Establishments. 

This is a general classification of stores, including 12 
drug stores. 

60 Garages, Autowash Stations, etc. 

10 Office Buildings. 

10 Restaurants. 

10 Churches. 

9 School Buildings. 

9 Beauty Parlors and Barber Shops. 
6 Hotels. 

6 Factories. 

» Public Buildings. 

Undertakers. 

Institutions. 

13. 3 Newspapers. 

14. 3 Hospitals. 

15. 3 Printing Plants. 

16. 3 Warehouses. 
17. 3 Banks. 

18. 1 Apartment 
19. 1 Club. 

20. 0 Bath-houses. 
TOTAL: 256. 
Eliminate one-half of the 256 prospects for one rea- 

son or another and 128 remain,—surely enough to con- 
stitute an attacking point for new Volume Water Heat- 
ing revenue. 

But even this figure is by no means final. They are 
a direct comparison to the same classifications that were 
sold in a study of one hundred consecutive RUUD sales. 
It is apparent that many productive classifications are 
omitted. 

The true picture of Volume Water Heating is not of 
a group of towering skyscrapers; it comprises rather 
those buildings in your city that use more hot water than 
the average residence. You'll find them in every city. 
They constitute a wonderful outlet for the increased 
sale of gas. 
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Manner of Appeal 

In considering the manner of appeal to make to poten- 
tial users of Commercial water heating service it is our 
opinion that if a job is to be done the appeal will be 
largely one of personal contact by a specially trained 
man, preferably one with engineering training as well as 
with sales experiences together with the indomitable 
something which enables him to stick to any task he 
may undertake to accomplish. 

Aside from this there must be a liberal advertising 
appropriation or budget. This budget should be differ- 
ent from the average advertising budget insofar as the 
ordinary one is used for the purpose of aiding the sale 
of appliances of common use. The advertising budget 
to be used in connection with commercial water heater 
sales should be based on anticipated merchandise reve- 
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nue and the added revenue from the sale of gas. Re- 
member you are after big business and govern your 
appropriation accordingly. 


Salesman’s Compensation 


The plan of salesman’s compensation should take into 
consideration the fact that in the first place your men 
are going to have to do a great deal of missionary work, 
calling on tradesmen, owners and operators of commer- 
cial enterprises, business men and professional men of 
varied experience as well as builders, owners and opera- 
tors of apartment houses. They are going to have to 
do a vast amount of educational work, teaching not only 
the value of automatic hot water service but competing 
with other types of fuel and devising and developing 
new uses for such service. Your men will run into 
engineering problems that will take much time and many 
calls. These are only a few of the many reasons why 
your plan of compensation must be such as will attract 
and hold the right caliber of men. It is also the reason 
that the job should be turned over to special men rather 
than your regular sales force. 

We would suggest that compensation be worked out 
for the man who is to head your water heater depart- 
ment on a basis of salary plus a bonus for results at- 
tained by the department each six months, and that your 
salesmen under him be paid a salary and a bonus on each 
sale closed. Bonuses may be rated upon the revenue de- 
rived from the sale of gas for the first year or on the 
resale price of the heater. 

In order that you may have an idea of the load build- 
ing qualities of various types and sizes of heaters we 
again quote from the Ruud Company’s Bulletin No. 112: 

“Here is another interesting case. In one campaign, 
a gas company sold: 








Units Consumption 

Annual Gas 

167 No. 25 (tank heaters) ............. 695,000 c.f 
OM a ket wccceesaces 800,000 
ee Ae a oe 140,000 
ee Sas ome 200,000 
EE aie es 100,000 
ee re Cannes datep-onh'e.n 04h 70,000 
ee Oil ane se a Wiadic anise 0 06 120,000 
SET Seer 50,000 
i i AE as a lk A wie 3. W in 65,000 

219 units 3,490,000 c.f.” 


and further to show what one man did in one month: 

“Name of jobs: Not given. 

Equipment: One RUUD No. 100, three RUUD No. 
200, two RUUD No. 300 and one RUUD No. 500 
Multi-Coil Automatic Storage Systems. 

Nature of job: These units represent the one month’s 
record of one salesman and is here listed to show the 
results of his specialized Volume Water Heating 
work. 

Annual gas revenue 

Number of Residential Storage Water 
Heaters That Wil! Produce Same 
I fn Sarees tig sg 3 ie ial neko 225 

This number of units is equal to 3% of . 7,500 meters 

This number of meters is equal to a town 
with a population of 

To sell this number of residential water 
heaters (average selling conditions) 
will take one salesman .............. 

To sell this number of residential water 
heaters will require 550 calls 

NOTE: Here is an interesting observation. The 
above record was made in one month and equals 


8.103.000 c.f. 


30,000 


] 12! 2 weeks 
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the revenue of 225 residential water heaters. Sup- 

pose a man selling residential water heaters worked 

eight hours a day for one month (25 working days) 
and MADE ONE SALE PER HOUR. His units 

record would be 200 and his revenue record 7,200- 

000 cubic feet or 903,000 cubic feet less than that 

of the Volume Water Heating man.” 
and what another did when he put over an unusual job: 

“The largest individual sale of gas water heaters for 
Volume Water Heating in 1930 was made to the United 
States Government and the equipment was installed in 
various buildings at Fort McPherson, Ga. It consists 
of 16 RUUD Multi-Coil Automatic Storage Systems, 2 
RUUD-AUTOHOT No. 40 Automatic Storage Water 
Heaters and 3 RUUD-AUTOHOT No. 25 Automatic 
Storage Water Heaters. 

“Other specific installations are detailed later in this 
bulletin in tabulated form, but this one is explained in 
detail so that the tabulations may be more readily under- 
stood. 

“Gas used by the Fort McPherson units annually is 
14,253,250 cubic feet. 

“To sell the same quantity of gas per year, it would be 
necessary to sell 396 residential automatic storage water 
heaters, if the national average consumption of the 
smaller units is 36,000 cubic feet a year. 

“Gas for Fort McPherson is probably sold at a special 
rate, but even so, it may be said that the cost of sales 
calls, advertising, meter reading, service, billing, credits, 
etc., of the 396 residential water heaters equals the dif- 
ference in revenue. That is at least the theory of spe- 
cial rates to large customers. 

“If a city sells automatic water heaters to 3% of its 
domestic meters in one year, they have made a good 
record. Three hundred and ninety-six sales are 3% of 
13,200 meters. 

“The population of a city may be estimated by multi- 
plying the number of meters by four people. The num- 
ber of meters here, 13,200, may be said to serve a 
mythical city of 52,800 population. 

“Thus, this ONE sale may be said to equal in revenue 
the results of a year’s successful selling of residence 
water heaters in a city of 52,800. 


A Valuable Man 


“Now, reduce the comparison to the work of one av- 
erage salesman who has a regularly assigned territory 
and sells all appliances. It is reasonable to say that if 
he sells a hundred automatic water heaters a year that 
he is valuable to his company. To equal the revenue of 
the Fort McPherson installation would take him four 
years. 

“To carry the analogy further: it may be considered 
that two calls per automatic water heater sale is a low 
average. To sell 396 units, the salesman must make 792 
calls.” 

Before completing your plans consult the manufac- 
turer whose heaters you plan to sell and the American 
Gas Association for further information and assistance 
in compiling the facts that will enable you to set up the 
proper kind of organization and budget for your partic- 
ular operation. 

At the outset you will need to do considerable general 
advertising on the subject of commercial water heating 
and lay-down a barrage of direct mail advertising. Your 
themes should take the form of “what it will do for 
you” and appeal to specific classifications of business. 
For illustration, you will wish to have newspaper adver- 
tising that has the appeal of cleanliness, and in turn, 
you will wish to mail out at the same time a number of 
pieces of direct mail matter to special lists playing up 
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cleanliness in connection with their particular business. 

These are some of the things you will have to give 
your best and immediate attention to before you can 
hope to do a real job of Commercial water heating. 


Here’s How 


.H. W. Benson, Public Service Company 


of Colorado, Denver, Outlines His 
Method of Selling Gas Fired 


Warm Air Furnaces 


ECAUSE this type of installation is a little 
more profitable to the salesman, it may appear 
on the surface that they are sold from a selfish 
standpoint. I assure you, however, that there 
are no such direct thoughts in mind when I am 

about my daily work. I am neither a capitalist nor an 
industrial magnate, so my only recourse is to sell each 
installation so satisfactorily that the customer sold to- 
day will help me put over the sale of tomorrow, One of 
the greatest helps in selling a new job is to pick out one 
that you have installed in a similar size house and 
which compares as nearly in detail as possible, and show 
it to your prospect personally. If this installation has 
been made in such a manner that it is a credit to your 
customer, your Company and yourself, rest assured this 
customer is going to immediately instill a great deal 
of confidence in the mind of the prospect, both in you 
and in your equipment. 

Another reason for specializing in gas designed equip- 
ment is that I find it more profitable to utilize my time 
during the winter months in selling, rather than wres- 
tling with high bill complaints from poorly sold installa- 
tions. The excess cost of gas from a poorly sold con- 
version installation will, in three to four years, exceed 
the difference in the cost of that job, and the highest 
quality gas désigned job. 

The typical “Survey Card” illustrated, one of which 
is made up for each estimated job, shows in actual fig- 
ures the comparison between gas-fired and conversion 
installations. A gas-designed furnace was installed in 
this residence, at a cost of $150.00 more than a con- 
version would have cost, with an estimated annual sav- 
ing of $42.85 under the estimated fuel costs for a con- 
version burner. The actual bills, listed in the third 
column, showed a saving of $58.41, demonstrating con- 
clusively the advantages of selling gas-designed equip- 
ment where possible. 

If the whole story were told, of course I would have 
to admit that after analyzing all kinds of gas installa- 
tions, I am 100% sold on the gas-designed job, and this 
is the principal factor in selling a large number. It 
may be that I lose an occasional sale of a conversion 
by trying too hard to sell the better job. Still, I would 
not have you believe that I do not try to sell conver- 
sions, for I do, and when a conversion is sold it is not 
sold on the lines of least resistance, but is sold and in- 
stalled to the best of my ability, keeping in mind that 
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Take them as a basis, if you wish to build a real load 
by selling the establishment you have passed up for 
years and years a service that they will be highly appre- 
ciative of. 





it must operate satisfactorily and economically if all 
parties concerned are to be benefitted. 

I do not try to call on any certain number of pros- 
pects each day, but do try to make the best of every 
contact, going into details fully on the first call and 
getting the prospect sold on the idea if possible. The 
interviews are never timed, and quite frequently ar- 
rangements are made from the customer’s own tele- 
phone for our engineer to check over the house in order 
to obtain an estimate of the cost of heating. I never 
call a prospect over the telephone, as it gives him an 
excellent opportunity to put me off. I follow up all 
advertising and have put over several sales around the 
holidays as Christmas presents. 

My daily routine consists of first reporting at the of- 
fice for a sales meeting, making out a report of the 
previous day’s activities and attending to any business 
that requires reference to our books or some other in- 
dividual within our organization. In short, a half hour 
in the office after our meeting enables me to keep the 
slate clean of all complaints and minor details and have 
my customers satisfied. 

I keep my prospect list up by canvassing each morn- 
ing, regardless of how many prospects I have. If I 
am lucky and sell very many prospects quickly, then | 
canvass in the afternoon, and ordinarily I have calls 
that require an interview with the head of the house 
at his downtown office. But my golden opportunity 
comes after dinner in the evening when both husband 
and wife are together. This is the time when I make 
60% of my sales. I do not have the exact figures, but 
I believe 40% of the sales made in the evenings are 
made on the first presentation. I feel that many of 
these sales would be lost if it were not possible to have 
both parties together, as it would necessitate the second 
or third call, and I find that every call after the first 
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Porm 41.8 House Heating—¢M—10-@ 


Address 1200 Josephine 
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___Thermostat Yes 0 _No (Make | | House Loss __ V2 OOO __ House and Garage ae 
Motor Elec. Spring O sa, None ao | Gas Boiler 1 Gas Furnace 1] Gas Heater (1) Boiler Conversion FJ Furnace Conversion '* 
Garage Heated ee. ae Estimated Yearly Gas Consumption for Domestic Use FhLOb0 6 000 Cu. Fe 

From House Plant tix Aux. | Estimated Yearly Gas Consumption for House Heating A230 00 JOS eeo Ca, Fe 
Range sali Ct bain Bi Ay Size | Estimated Yearly Total Gas Consumption 266 000 mi ¥/ Oto Cu. eo 
Water Heater loam. Tank ae J oO Heating Demand /4S ffo Cu. Ft. 

Size Furnace con O No ESTIMATED BILLS | Artse/| | | | WH 28 sqin Shert._ 
Room Heater No. Sizes 5 ___ | Meat Pes i vereca | Bus. a CA 465 445) "| | sie 
Construction Walls Dek Roof a | Sept. | 3.75 | “ 7 | #53 st ae ia 
Wall Thickness Basement / 3 Ist /9 2nd 3rd | Oct. | /2, S| 16 6S FIZ eB | | 2 ae 
Roof and Ceiling Insulated with Uninsulated —_ | Nov \ 49.50 | 24/0 |. 2.40 | | | | We tec OF | Bai 
Weather Stripped AU OQ Partial 1) __ None eo _|* Dec. | Q4#SS | IL/S | (S25 | i Bae { | aE 
Ceiling Height 74S ist % 2nd trad | Jan. | 26.00 930S5| babe { PeRECRS 
Height of First from Grade 2+ ee kL 2400 | _ 3040 ZS } | } | | | | | = 
Height Chimney JS’ Tile Lined 0 No a ___| Meh.) /#%.05 | 23f9! /byo | ze | | 
Condition of Heating Plant Jepr- a __| Apr.| (560 | /9aS\ has) |_| | { 

ae oe Tec | may! 95) 7260 \vayo | | | | 
Surveyed wlh kv oe. Kx. Date 4 v, —({ <2 7\ June | 4S | sis /0\78) if | | | 
Estimated by EK ___Date rz -/S a” 7| July | 37S | 37 #77| | | | } | | | 
Relative efficiency 15% en ee __| Aug 37S AIS #sF_ | | | eo | | a | 
Notes Aad |__| /66.25|209./0| soee | Hwy | | | | | | | | 
4, aa | 45.00| 45 00| |¥500 | Porshe! | | | | | i ae 
. (21.28 | /6¥,/0| YoFf | Buse Meeting | | | | | | | 
| | I 1 ! ! t ! ! | i | | 





Typical Survey Card Used in Denver 


makes the selling just a little harder. I would just as 
soon loose an order by crowding a customer as to lose it 
by calling on him half a dozen times. 

After I have the customer’s signature on the dotted 
line, I assure him that my interest will not cease and 


Planning For Success 


Wherein is narrated the method employed 
by a successful merchandising manager 
in mapping out an appliance campaign 


LL successful appliance selling campaigns have 
as their basis a well formulated * ey of pro- 
cedure; in this connection it is interesting to 
study the manner in which a man who has been signally 
successful in marketing gas appliances operates. Below 
is given an outline of the method pursued by Dorsey R. 
Smith, Manager, Merchandise and Domestic Sales, Con- 
solidated Gas Electric Light and Power Company of 
Baltimore, in planning for a water heater campaign. 
“Campaign schedules in this Company are formulated 
at least three months in advance of the campaign. Such 
schedules must, of course, be subject to change, to han- 
dle situations as they arise. The actual detailed plan 


that I will be back to see that his job has been installed 
properly and to acquaint him with its operation, and 
that I feel sure it will be so satisfactory he will be 
glad to recommend me to his neighbor so that he, too, 
will be privileged to enjoy the comforts of gas heat. 


of a campaign, however, is usually formulated some time 
within a month of the start of the campaign, in order 
that the idea may not be stale to anyone concerned and 
that the work may be approached with the proper fresh- 
ness and enthusiasm. 

‘After plans for a recent very successful water heater 
campaign had been formulated, discussed and adjusted 
by the various supervisors involved, under the direction 
of the Merchandise Manager, the plan was announced to 
the general sales force at an evening meeting. At this 
time various group leaders among the salesmen gave 
their reactions to the plan announced, and the contagion 
of enthusiasm was spread. This meeting was attended 
by the water heater manufacturers, who paid tribute 
to the previous campaigns conducted by the Merchandise 
Department of the Company and promised their utmost 
cooperation. 

“In formulating the plans with a goal of 1,000 auto- 
matic water heaters,* it was decided that a period of 6 


*The goal was surpassed, 1007 heaters being sold—Editor 
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or 7 weeks would allow enough time to accomplish the 
results without being so long a time that the men would 
become stale through continuous effort on one appliance. 

“The season of the year at which coal boilers are 
ordinarily extinguished was chosen for the sale, as this 
is undoubtedly the time at which most customers are 
more ready to listen to methods by which they may con- 
tinue their hot water service. 

“Approximately 80 outside salesmen were engaged in 
the water heater campaign. It must be understood, 
however, that these men were responsible for the sale of 
other general merchandise, such as ranges, vacuum clean- 
ers, etc., and that the campaign could occupy only a part 
of their efforts, as it was essential that business on other 
appliances be maintained at a high level. No additional 
salesmen were hired for the period of the campaign, the 
work being handled by the regular district sales force. 
These salesmen worked in individual territcries, but in 
groups of 10 reported to a sales supervisor who assisted, 
directed and stimulated their efforts. Particularly in the 
case of new salesmen, the supervisor made re-calls in the 
evening with the salesmen, in order to close sales. 

“Approximately 16,895 lines of newspaper advertis- 

ing were uséd during the campaign. 
“The heaters in general went into average homes, of 
a type that are not the most expensive nor the least 
expensive in the city, and in the vast majority of cases 
these homes had been supplied with hot water through 
a tank water heater in previous years; in fact, 90% of 
the sales were for the replacement of circulating or tank 
water heaters. 

“Taking into consideration the new sales, the replace- 
ments and the size of heaters; it was estimated that the 


Mixed Gas Problems 
EDITORIAL STAFF REPORT 


ANDLING of mixed gases with economy and 
H with certainty of good customer service is not 
a new problem to the gas man. 
complications and new forms of this problem have arisen 


in connection with the adapting of mixtures of widely 


varying composition of natural, refinery, coke-oven, 


Binghamton, N. Y., Enrichment With regard to 


However, many 


the 
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new load placed on the lines from the water heater sale 
would amount to approximately 30 million cubic feet 
annually. 

“Of the heaters sold, approximately three-quarters 
were sold by outside salesmen and one-quarter by inside 
salesmen. 

“Full cooperation was given by the Distribution De- 
partment of the Company, who made every effort to see 
that heaters were installed as promptly after the sale 
as was possible and that installation was made quickly, 
neatly and properly. 

“Thermometers were set up in the District Sales 
Room, and it was possible for each salesman to see at 
a glance how his particular group stood at any time dur- 
ing the campaign. . 

“The salesmen were compensated on a commission 
basis, and in addition a number of prizes were offered 
during the period of the campaign. The high salesman 
had a net total of 43 heaters sold and installed during the 
period of the campaign. 

“Sales of this kind are a success or a failure, de- 
pendent upon the following factors: 

1. Proper merchandise, properly priced. 

The Merchandise Department is operated on a basis 
by which it pays all costs, and the merchandise must be 
priced to show a profit. 

2. Proper planning of the entire activity, including 
the advertising campaign. 

3. The manner in which the campaign is to be pre- 
sented to the salesmen. 

4. The enthusiastic and loyal support of every mem- 
ber of the department engaged in the activity.” 


and water gas to year-round service. Under the chair- 
manship of Mr. J. A. Perry, of United Gas Improve- 
ment Company, a symposium was held at the Produc- 
tion Conference of A.G.A., dealing with some of the 
outstanding achievements which point the way to suc- 
cessful solution of these problems. The following ab- 
stracts of papers presented not only afford encourage- 
ment to the engineer who must meet and solve such 
problems locally in his community, but also a great deal 
of specific information as to the ways in which the 
technical detail can be cared for. 

increased gas making capacity which it 


effect of a dry 


affords. 





Plant 
CHARLES R. BELLAMY 
N changing from carburetted water 
gas to a mixture of natural gas and 


blue gas, very little trouble was exper- 
ienced with domestic appliances. In a 
few cases orifices were reduced in 
to compensate for the slower flame pro- 
pagation of mixed gas due to its higher 
methane content and lower carbon mon- 
oxide content, also to a slightly lower 
specific gravity. Industrial appliances 
were affected more than domestic ap- 
pliances, due to the finer adjustment of 
these appliances, but even here no real 
trouble was encountered. 

As far as leakage is concerned, the 
dry mixed gas has presented no prob- 
lems and it is of interest to note that 
the “wnaccounted for” percentage of last 
year’s operation (5%) was less than that 
of the previous year when 
buretted water gas was made. 


size 


only car- 


mixed gas on meter diaphragms, Bing- 
hamton’s experience may be of interest. 
As is generally known, when carburet- 
ted water gas is distributed, the original 
meter diaphragm oil is gradually replaced 
by the oil content in the gas and this oil 
keeps the diaphragm in fairly good con- 
dition. Results to date at Binghamton 
indicate that a dry mixed gas will absorb 
to some extent the condensate and water 
gas oil that is left in the diaphragm and 
that old meters that are saturated with 
carburetted water gas deposits will re- 
quire reoiling. Where, however, the 
original diaphragm oil has not been re- 
placed by water gas oil, we have had no 
trouble and do not anticipate any. At 
Endicott, N. Y., where we have sup- 
plied a dehydrated gas for three years, 
there has been no trouble whatsoever 
with diaphragms since changing to the 
dry mixed gas. 

One of the important advantages of 
natural gas enrichment over oil is the 


With straight natural gas en- 
richment of blue gas, the capacity of a 
given water gas plant is materially in- 
creased and by means of the reforming 
process this capacity becomes practically 
double that of the standard water gas 
process. 

Oo = 


Natural-gas Enrichment 
A. E. LOCKWOOD AND H. S. BAIR 


HE management of the York (Penn- 
sylvania) company felt that there 

were several advantages in replacing gas 
oil with natural gas, even at an equal 
cost. These were as follows: the elimi- 
nation of naphthalene and gum troubles 
with resulting improvement in service to 
the consumer; the improved stability of 
quality of gas with variable pressure con- 
ditions; the postponement of capital ex- 
penditures for generating equipment due 
to purchase of some 30% of the gas re- 
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quirements; the greater ease of purifi- 
cation due to reduction in hydrogen sul- 
phide content; the absence of variation 
of quality and price of gas oil, and, in 
a broader sense, the desire to cooperate 
with other parties engaged in the gas 
business. The utilization of natural gas 
for enrichment as a substitute for gas 
oil was studied carefully. 

The blue and natural gas are mixed 
proportionately at the inlet of the 2,000 
MCF storage holder, using Smoot con- 
trol. An existing 750 MCF holder, not 
required for mixed gas storage, is avail- 
able for storage of natural gas, and is 
connected to an exhauster so that it can 
be used in event of temporary failure of 
the natural gas supply. Various emer- 
gency safeguards are provided, including 
a regulator to shut down the blue gas ex- 
hauster in the event of excess pressure 
on the purifiers. The photographs indi- 
cate— (1) the mixing valve regulators, 
(2) the mixing point, and (3) the natural 
gas meter and exhauster. The heating 
value of the mixed gas is exceptionally 
constant, there have been no complaints 
from domestic consumers, and most of 
the trouble experienced by industrial 
consumers has been overcome. However, 
it should be noted that this gas cannot 
be used for carburizing without addi- 
tional treatment. 
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Mixed Gas at South Bend 
W. E. NICHOLS 


E have been distributing a 570 B.t.u 

gas at South Bend from the car- 
buretted water gas plant. A mixed gas 
of 1,000 B.t.u., composed of coke-oven 
gas from steel mills and petroleum gas 
from oil refineries was recently turned 
into the pipe line from East Chicago to 
South Bend. Then, on April 21st, we 
discontinued the use of gas oil in our 
South Bend plant and proceeded to man- 
ufacture a 225 B.t.u. “blue” gas which is 
mixed with the 1,000 B.t.u. gas from the 
pipe line to give a 570 B.t.u. mixture 
having practically the same characteris- 
tics as before. 

To mix the “blue” gas of the plant 
vith the 1,000 B.t.u. gas from the pipe 
line, we have installed a Cutler-Hammer 
calorimixer control. This is located 
after the station meter and controls the 
B.t.u. of the mixture entering the storage 
holder. This is accomplished by vary- 
ing the opening of a butterfly valve in 
the 1,000 B.t.u. gas line, under control 
of a quick acting calorimeter. A con- 
stant differential across the butterfly 
valve is maintained by means of a reg- 
ulator. This mixing equipment has been 
found to be quite satisfactory. 


a ~~ — 
The Chicago Program 


K. B. NAGLER 


ATER this year the 24-inch pipe line 
nearly a thousand miles long, from 
the Panhandle of Texas to Chicago, will 
be in operation. Operating at 600 pounds 
pressure it will have a daily gas-carrying 


capacity of 175 million cubic feet. Utili- 
zation of this supply in Chicago will ‘be 
primarily a job of mixing with coke- 
oven gas at two stations. The gas pro- 
duced from the coke-oven plant owned 
by The Peoples Gas Light and Coke 
Company at Crawford Avenue will be 
mixed with an appropriate quantity of 
natural gas to furnish a city supply of 
800 B.t.u. The mixture from this sta- 
tion will be in effect the base-load supply 
of the city and will reach out over the 
area from this point of supply as far as 
it will serve the needs of the customers. 
All of the adjustment in quantity to meet 
the total city requirement will be made 
by varying the supply from the South 
Chicago mixing plant. At that station 
the purchased coke-oven gas from sev- 
eral oven plants connected with steel 
works will be mixed with natural gas to 
furnish a supply of identical characteris- 
tics with that sent out from the Craw- 
ford Avenue station. Any surplus of 
gas above the current requirements will 
be disposed of from this South Chicago 
centralizing and mixing point, princi- 
pally by transferring the surplus to the 
boiler‘plant of the power generating sta- 
tion of the affiliated electric company 
not far distant. Thus the electric utility 
will serve as a dump-load customer for 
the gas business. 

The supplies which will make up the 
mixture of 800 B.t.u. are natural gas of 
approximately 1050 B.t.u. and 0.6 spe- 
cific gravity and coke-oven gases from 
five plants, averaging approximately 550 
to 560 B.t.u. and 0.4 specific gravity. 
The water-gas plants of The Peoples 
Gas Light and Coke Company will be 
used primarily as stand-by reserve ca- 
pacity. 

— fe — 


Mixed Gas at Baltimore 
JOHN H. WOLFE 


LL of the gas which is distributed in 

Baltimore is transmitted through 
Spring Gardens Station. The city gas is 
composed of a mixture which, when 
based on a year’s operations, averages 
about 45 per cent of coke-oven gas, 6 
per cent of oil refinery gas, and 49 per 
cent of carburetted water gas. In the 
summer the city gas may be made up of 
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60 to 70 per cent coke-oven gas, 4 to 5 
per cent oil gas and 36 to 25 per cent 
water gas. In the winter the city gas 
may contain 25 to 35 per cent coke- 
oven gas, 5 to 6 per cent oil gas and 70 
to 59 per cent carburetted water gas. 
The coke-oven gas is received from two 
underground lines from the Sparrows 
Point works of the Bethlehem Steel 
Company. The oil gas enters the station 
from a neighboring petroleum refinery. 
All of the water gas and producer gas 
used to maintain constant mixture 
characteristics is made in the generator 
houses of the works itself. 

As a result of sulphur load, back-pres- 
sure, winter load and other operating 
conditions, the flow of the three con- 
stituent gases may be varied, as for ex- 
ample, to mix coke-oven gas with water 
gas at the inlet of several purifying 
houses. Control of heating value is 
maintained by continuous supervision 
and adjustment of the generator-house 
practice of the Spring Gardens Station. 
Continuous automatic records are kept 
of the heating value of each supply and 
of the specific gravity of each of the 
gases. As soon as a change is noted in 
the B.t.u. of either the coke-oven gas 
or the other gas a compensating adjust- 
ment is made in generator-house prac- 
tice. Since very wide and sudden fluc- 
tuations in the volume, heating value, or 
specific gravity of the purchased gas 
supply may occur it is essential that con- 
tinuous supervision be given and prompt 
action taken in the water-gas generator 
house to maintain a uniform city supply. 

The B.t.u. standard ordered by the 
Public Service Commission of Maryland 
requires a monthly average of 500 B.t.u. 
per cubic foot on the city gas, with a 
minimum of 490 and a maximum of 520 
on individual readings. In addition to 
the readings taken at Spring Gardens 
Station, a Thomas calorimeter records 
the B.t.u. of the city gas at the Front 
Street Station of the Distribution De- 
partment of our company, located 1.6 
miles from Spring Gardens. 

Should the mixed gas B.t.u. vary so as 
to exceed the 490 to 520 limits set by 
the Public Service Commission, the gas 
leaving the naphthalene scrubber is di- 
verted to and “bottled up” in one or two 
of the four storage holders to insure 






























Sampling Points 
Water Gas }* 
‘. Tar, Extractor 
’ 4 Jomplena Point, 
Hater Ge ~—} Or H()-- (ued Gas 
Condenser E xhauster ! Meter ! } 
enerator House Relief Holder ! Purifier House ! 
| 
; ! 
i ' 
! ! 
Relief Holder ! H 
iii. t ' 
Gas eo \ } a X Gas fo 
—oe , [}—— nn) oy 
Met Purif ' 
leter urifiers Echauster | Serubber Valve House 
Jampling Pont ' 
Oil Gas : Sampling Pont 
ampling Point ' City Gas 
Coke Oven Gas ' 
' 
, —— ; 
Soke Oven Gas im } ' 
i aaa eet 8 pig Storage Holders 
Meter | Meter “ 
Water Gas - ----Cohe Oven Gas. 
—Oil Gas Purifier House ~—Biues Gos 
Mfq Gas —City Gas 








July, 1931—American Gas Journal 


thorough mixing with the gases already 
stored. This gas is then gradually re- 
leased and mixed with the gases from 
the other storage holders in the inlet 
manifold of the Valve House, so that the 
resulting B.t.u. is maintained within the 
prescribed limits. 


- 


Re-formed Refinery Gas 
R. G. RINCLIFFE 


HE gas sent out from the Tillman 

Street plant at Chester, Pa., is made 
up of coke-oven gas, re-formed refinery 
gas, which includes blue gas produced in 
the reforming generator and the pro- 
ducer gas made during the blow run, 
with a sufficient quantity of unmodi- 
fied refinery gas to maintain the city 
supply of 520 B.t.u. and 0.58 specific 
gravity. 

The reformed gas as it comes from the 
sets is already a mixture of blue gas, 
partially cracked refinery oil gas and 
producer gas made during the blow run. 
It will have from 360-450 B.t.u. per cu. ft. 
depending on the cycle used, the amount 
of reforming being done, and the amount 
of blow run in use. The gravity may 
likewise be varied from .50 to nearly 
unity. 

Enough enriching oil gas must there- 
fore be added to the reformed gas to 
bring its heating value up to 520 B.t.u. 
per cu. ft.; and in addition, enough oil gas 
to enrich the coke oven gas to 520 B.t.u. 
per cu. ft. Since the oil gas has a specific 
gravity averaging .90, it is evident that 
the addition of this enriching gas will 
raise the gravity of the mixed gases. 
The final gravity on the street, after the 
gases have been thoroughly mixed in the 
holders is maintained at .58 by varying 
the amount of blow run used on the re- 
formed gas sets. For high send outs, 
it is necessary to reduce the blow run— 
for low send outs, it may be increased. 
This method of gravity control is simple, 
requiring but one change in cam setting 
on the automatic machine; and the re- 
sults of any change in blow run gas are 
almost immediately noticeable in the gas 
being sent out. 


—je— — 


Natural Gas Re-forming at Toledo 
R. H. BURDICK 


hore major supply of gas for Toledo 
is natural gas and the Company’s 
water-gas plant functions chiefly to 
carry, with the coke-oven gas supply, 
those fluctuating loads which have been 
imposed upon the company’s lines by 
the industries served by this gas. At 
present the Toledo plant is operating on 
a 12-hour day for three or four days per 
week, which fact involves numerous 
stand-by losses and has a distant bear- 
ing on the operating efficiencies set forth 
below. Typical results which have been 
obtained at the Toledo plant, under 
varying conditions of plant output, ap- 
pear in the tabulation. The fuels used 
are egg-size oven coke for generator fuel 
and natural gas of 1020 to 1060 B.t.u. 
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1 2 3 Gli: 


December Jan.20 March/7-13 
Items Unit 11 Months 1930 1931 1931 
i A RN es cg a M.C.F. 217,838 49,738 5,466 21,620 
B. Hours operated .......... No. 900 197 21 83 
C. Period plant load factor.. Per cent 12.9 30.2 100.0 56.5 
D. Gas made per hour....... M.C.F. 242.0 252.4 260.3 261.2 
E. Boiler fuel(total for plant Lbs./MCF 15.0 17.5 6.0 12.0 
F. Generator steam ......... Lbs./MCF 12.7 12.9 11.6 10.8 
G. Generator fuel (coke)....  Lbs./MCF 11.5 11.5 9.0 9.5 
H. Natural gas reformed.... CF/MCF 262 245 180 192 
I. Natural gas for enrichment CF/MCF 298 274 323 303 
ae: FP rer CF/MCF 560 519 503 496 
K. Analysis of reformed gas 
Carbon dioxide ........ 1.4 1.2 1.6 iS 
SE Say aka ek hues Kee , is 0.3 0.2 0.5 4 
Hydro carbon gases.... ........ 11.2 14.4 10.6 13.4 
Carbon monoxide.......  ..... 23.3 23.8 23.8 23.6 
DUES rake talak tas ‘asates- ee 56.5 52.4 *56.1 53.5 
Re ee eee ee 7.3 8.0 74 7.6 
M. Specific gravity ......... Air = 1.0 425 447 431 440 
L. Thermal value 5.....<005 B.T.U./CF 378 400 372 380 
N. Analysis of finished gas __......... 1.0 1.3 1.2 1.0 
Carbon dioxide ........ 
i RN Tae © ee tes 0.2 0.4 0.2 0.3 
Hydro carbon gases.... ........ 37.1 36.4 35.2 35.2 
CReOe SROREOUE a's ake. ss ax cna 15.3 15.5 14.8 15.8 
ae eer erent 37.9 37.7 39.5 40.8 
a eee eer ee 8.5 8.7 9.1 6.9 
Thermal value ........+.. B.T.U./CF 584 584 571 580 
Specific gravity ......... Air = 1.0 492 513 494 A77 
with the production of enriched re- formed gas of 560 to 585 B.t.u. 


—_——_—___—__ 


U.G.I. Re-forming 


Process THE UGI. REFoRMING PROCESS 
H. G. TERZIAN Sruoy oF Various Gas Mixtures 
; Usine Rerinery O11 Gas 
HE operating results To'Proovce 530 Brw Finismeo Gas 


obtained at the Ches- 
ter plant by the U. G. I. re- 
forming process has grad- 
ually improved as the tech- 
nique of operations im- 
proved. Along with the 
improvements obtained in 
operating results, there has 
been a gradual increase in 
set capacities. During the 
present year the maximum 
set capacity was approxi- 
mately 7,000 M per set day 
of 530 B.t.u. gas. From the 
numerous recent operating 
data obtained on the U. G. I. 
re-forming process. there 
has been preparea a new 
chart showing the relation 
of the fuel, specific gravity, 
and amount of refinery oil 
gas used per M of 530 
3.tu. finished gas. The 
generator fuel has been cal- 
culated on the basis of the 
amount of combustible in 
the coke used so that the aso 0.60 a70 0.80 0.90 
data can be used for coke Seeciric Gravity - FinisHeo Gas-530 Brurte Cufr 
with varying percentages of 
ash. 

The U.G.I. re-forming process can forming under actual operating condi- 
also be used in the re-forming of natural tions. The results of these tests were 
gas. Experiments have been conducted 
on a large scale for re-forming natural 


gas without the production of lamp- : 
State Wate agte iene MAM aed ah 3) OO of refinery oil gas, when calculated 


foot water gas set, operating the set on a therm basis. Two charts have been 


continuously over a long period in order prepared for use in determining the 
to determine the practical value of re- value of the re-forming process for var- 


/93/ 


Nore: Refinery Oil Gas Used 
B.tu/Cu Ft -/600 
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very satisfactory, and were almost iden- 
tical with the results obtained with the 
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U. G. L. Re-forming Process 
(Continued from page 65) 


ious conditions in operation. These 
charts show the relation of the specific 
gravity of the finished gas versus the 
amount of combustible used (coke fuel) 


Toe UG REFORMING PROCESS 
STupy oF Various GAS MIxTURES 
Using NaruraL GAS 
To Proouvce 530 Bru FinisHeo Gas 
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Specitic Gravity - FinisHeo Gas-530 Brurere CuFr 


and the quantity of natural gas used in 
therms per MCF finished gas. These 
charts have been prepared for a 530 and 


Water Gas Developments 


U.G.I. Mechanical Generators 


Thirty-four U.G.I. mechanical genera- 
tors are now in service or under construc- 
tion. Mr. Haug gives some maintenance 
costs which show favorable comparison 
with hand clinkering set maintenance 
costs. Results secured upon an installa- 
tion of nine U.G.I. mechanical generators 
in an industrial plant where gas was meas- 
ured and fuel weighed are as follows: 
Make per set day, 5760 M.c.f.; fuel used 
per M.c.f. (day), 25.35 Ibs.; B.t.u. of gas, 
244. 

We believe this high gas making capaci- 
ty of the U.G.I. mechanical generator is 
going to be of increasing interest in con- 
nection with the widening use of natural 
gas. As natural gas has been introduced 
into large cities it seems more and more 
evident that the economic use of natural 
gas may be best carried out in conjunc- 
tion with base-load water gas made with 
heavy oil. Large-scale low-cost produc- 
tion is a feature of the U.G.I. mechanical 
generator which renders it particularly 
advantageous for generation of this base- 
load gas. In addition to this, with the 
large increase in gas sales, there will 


Nore: Natural Gos Used 
Btu/CuFt = /050 
., wpec Grav. 0.65 
A°*Enriched Producer Gas 
“B*Enriched B8ilve Gos 
“C'Enriched Reformed Gas 





700 B.t.u. per cu. ft. finished gas. 

In these charts: (a) Point A repre- 
sents producer gas of 130 B.t.u./cu. ft. 
quality enriched with natural gas to ob- 
tain either 530 or 700 B.t.u./cu. ft. fin- 
ished gas. (b) Point B represents blue 
gas of 290 B.t.u./cu. ft. quality enriched 
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tural gas to 530 or 700 B.t.u./cu. ft. fin- 
ished gas. (d) Point D represents mix 
tures of blue gas and producer gas with 
cold natural gas enrichment. (e) Line 
CB represents re-formed gas with var- 
ious percentages of blue gas, enriched 
with natural gas. (f) Line CA repre- 





THE UGI. REFORMING PROCESS 
Srupy oF Various GAs M/xTuRES 
Usine NaTuRAL GAS 
To Propuce 700 B.ru. Finisn—o GAS 
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with natural gas to 530 or 700 B.t.u./cu. 
ft. finished gas. (c) Point C repre- 
sents re-formed gas enriched with na- 
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necessarily occur peak loads well beyond 
previous experience and these peaks will 
undoubtedly at times coincide with a re- 
stricted supply of natural gas. Standby 
equipment will therefore be required of 
large capacity and minimum investment 
which can be put into operation 
without the necessity of suddenly collect- 
ing a large staff of men. 

that the 


cost, 


It is ‘evident investment cost 
of peak-load equipment must include not 
only generators but buildings, founda- 
tions, coal and ash handling arrangements. 
On this the investment cost of a 
plant with mechanical generators seems 
definitely less than that of hand-clink- 
ered sets per unit of installed capacity. 
In addition to this the cost of the peak- 


basis 


load gas thus generated will be less on 
account of the economies of large-scale 
mechanical generation and the labor-sav- 
ing and self-steaming features. 

With hand operation the starting up of 


peak-load sets involves the necessity of 


bringing 


in a large operating crew on 
short notice Such a crew would of 
necessity be less efficient than a regular 
crew since the men would have to be 
drawn from work which could be stopped 


in case of such distribu- 


as 


emergency, 


sents re-formed gas with various per- 
centages of producer gas, enriched with 
natural gas. 


tion main work. With a standby plant 
of laborless generators this is avoided and 
large plants can be started up at short 


notice by a small operating crew. 


A.B.C. Self-Clinkering Generator 

Two new features of the A.B.C. self- 
clinkering grate are: 

1. Hydraulic Drive.—This consists of 
two hydraulic cylinders mounted tangen- 
tially on the outside of the generator 
shell, 180° apart. The piston in the cyl- 
inder is a combination piston and cross 
head and carries a rugged pusher rod, 
mounted so that it is free to move in a 
horizontal plane. The pusher rod engages 
a ratchet shaped tooth on the ratchet 
ring gear and this ring in turn carries 
the water-cooled beam. 

2. Support and Thrust Rollers—In the 
earlier type of A.B.C. Self-Clinkering 
grates the ring gear, mentioned above, 
revolved on 3%4” diameter balls retained 
in two tire steel ball races. In the new 
design, the ring gear is carried by three 
support rollers spaced equi-distant around 
the periphery of the shell and designed 
so that the bearing pressure between the 
renewable track bolted to the ring gear 


(Continued on page 68) 
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It’s a comfortable feeling knowing you don’t have to worry for a 
hundred years at least But McWane cast iron pipe will give it to “A JOINT FOR EVERY 
you. For it’s “the best of the old, plus the best of the new”: Bell PRESSURE” 
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yet old-fashioned in the way it cuts, taps, and ships. And it CAN’T McWane Flexpan or recess 
- threaded Joints. Get data. 


rust out, so no coating or coddling called for! Pipe also furnished B. & S., 
- : j ; plain ends, etc. 
McWane Pipe averages over 30,000 lbs. tensile and over 2,600 
lbs. transverse strength: a soft, strong, close-grained, resilient gray : 
McWane Sizes are 1% and 2 
inch thru 12 inch. 16-foot 
lengths in pipe above 3 inch. 
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DALLAS, 1807 Santa Fe Bidg. 149 W. 2nd South Street LOS ANGELES, 417 S. Hill Street 
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A.B.C, Self-Clinkering Generator 
(Continued from page 66) 


and the rollers, and the bearing pressure 
in the roller journal are far below stand- 
ard allowable pressures, thereby insuring 
minimum wear and maintenance. Three 
horizontal thrust rollers are provided in 
order to prevent lateral movement of the 
ratchet ring gears and here again, roller 
contact and journal bearings are of lib- 
eral proportions. Both the support and 
thrust rollers are assembled in housings 
which are bolted to the outside of the 
shell and can be readily removed as a unit. 
This makes for ease of repairs and easy 
substitution of spare units. 

The advantages of the hydraulic drive 
and rollers are: 

(1) Minimum number of parts exposed 
to corrosion inducing atmosphere prevail- 
ing inside of the bottom of a water gas 
generator; (2) minimum of floor space 
required; (3) accessibility and ease of 
removal of all parts; (4) by driving 
ratchet from two points 180° apart, side 
thrust is reduced by over fifty per cent 
and contact pressure between pusher rod 
and ratchet is reduced by over fifty per 
cent; and (5) minimum rolling or slid- 
ing movement during pressure contact 
due to the length of pusher rod and the 
small angle between the pusher rod and 
the ratchet teeth. 

The recent developments on the Howard 
automatic charger are :— 

(1) The entire hopper both upper and 
lower halves are now made of cast iron, 
thus offering greatly increased resistance 
to corrosion; (2) removable cast iron 
wear plates are provided inside of the 
inlet nozzle; (3) cast iron deflector plates 
are provided to insure even distribution 
of the fuel inside the charger; (4) the 
inlet door is provided with easily renew- 
able seats; and (5) the chargers have 
been equipped with the auxiliary fuel re- 
tainer which insures throwing the fuel 
to the outside of the generator fire. 


Steam Decomposition Meter 

The Koppers steam decomposition meter 
as now built by The Western Gas Com- 
struction Company is shown in the ac- 
companying figure. The apparatus con- 
sists of a filter chamber (1), control 
thermometer (2), constant temperature 
bath (3), adjustable orifice (4), condens- 
er (5), condensate trap (6), vacuum gage 
(7) vacuum pump (8), motor (9), and 
switches (10). Gas is evacuated at a 
definite rate through an orifice and a 
water-cooled condenser by a constant- 
speed vacuum pump. The orifice is adjust- 
able and is set to produce a vacuum of 
say five inches of mercury on a gage 
when dry gas is passed. This corresponds 
to 100% steam decomposition. As the 
percentage of steam decomposed becomes 
less than 100%, the gas will contain an 
increasing amount of water as vapor 
The speed of the pump and the orifice set- 
ting remaining constant, the water vapor 
contained in the gas being sampled will 
condense when passing through the water- 
cooled condenser thus creating a vacuum 
greater than 5 inches of mercury due 
to less gas being supplied to the pump 
than is required for the original set- 
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vacuum; and the greater the percentage of 
the steam decomposed, the less the 
vacuum. 

Throughout the gas-making cycle, read- 
ings of fhe vacuum gage are taken at 
regular intervals, of say five seconds. 
These readings indicate the percentage 
of water vapor in the gaseous mixture 
leaving the generator, and may be con- 
verted into readings of percentage of 
steam decomposition. 

In the present form, the steam decom- 
position meter is not a gage board unit 
that can be installed and left to operate 
a water-gas set with highest economy. 
Rather it is a valuable instrument for 
experimental investigation with which the 
water-gas operator can secure important 


ting. Thus the less the percentage of improvements in operating conditions and 
steam decomposed, the greater the cycles. 
— —  %— —_ 


Use of Bunker Oil 

Two reports were presented by R. F. 
Davis on Middle-western conditions and 
W. J. Harvey on Atlantic Seaboard con- 
ditions on use of bunker oil for carburet- 
ting. The former concludes that although 
definite conclusions from results can be 
made only after more work is done, 
“from the results obtained we believe that 
checker brick can be kept clean and that 
an appreciable saving in generator fuel 
can be effected when using heavy fuel 
oils.” 

Some of the most significant results re- 
ported by Mr. Harvey are summarized in 
the chart which accompanies this abstract, 
which he describes as follows: 

In Chart 1 are given the approximate 
relations between set capacity, oil and 
generator fuel consumption and specific 
gravity of gas, plotted from operating 


data in a plant using Bunker C oil over 
a period of a year. The flexibility of 
operation is evident, with a range in fuel 
consumption from 22..8 lbs. with 3.30 gals. 
of oil per M. to 15.8 lbs. with 4.18 gals. 
of oil. Throughout this range, with re- 
sulting capacities from 4% to 534 million 
cu. ft. per set day, the increase in specific 
gravity of the gas has been limited to 
.05, from .63 to .68. In general, the capaci- 
ty obtained when using Bunker oil has 
been found to compare favorably with 
that obtained previously in the same 
plants when using gas oils. This applies 
to plants using either coke or soft coal 
mixtures for generator fuel. Plants using 
soft coal-coke mixtures for generator fuel 
and Bunker oil, some for more than a 
year, have maintained their previous gas 
oil capacities and have shown excellent 
economies. 





—_—_—_______ 


The Origin of Dust and Its 
Elimination 


D. A. SILLERS 


R. SILLERS, Lone Star Gas Com- 
pany, Dallas, gave the following as 
sources of pipe line dust: 
1. Well Sand 


Abstract of Paper read before Memphis 
meeting of Natural Gas. Dept. A. G. A. 


2. Construction Dirt 

3. Pipe Corrosion 

4. Changes in Material Carried in Line 

Dust troubles, he said, are manifested 

as follows: 

1. Cutting out Compressor 
Rings and Liners 

2. Cutting out Pressure Reducing Regu- 
lator Valves 

3. Deposits on Orifices Meter Plates 


(Continued on page 70) 


Valves, 
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DOUBLEX SIMPLEX 
CAST IRON PIPE 









‘and PLEASE 
RUSH IT!" 






(Above) Doublex-Simplex Pipe on the 
way to the line. (Right) Doublex-Sim- 
plex fittings. 





W E GET lots of orders like 
that. ... “must have pipe on 
location within 10 days; rush 
it!’’ And so we gear our pro- 
duction and distribution sys- 
tems to fill rush orders 
promptly. Not only in Birmingham but 
also at strategic points throughout the 
United States we maintain large stocks of 
pipe and fittings. Our foundry is the 
largest individual cast iron pipe foundry 
in the United States. We are now furnish- 
ing Doublex-Simplex pipe in 16-foot 
lengths in diameter from 4” to 24” 









inclusive. It is a high-pressure cast 
iron pipe, made by the well-known 
Mono-Cast’ centrifugal method, 
equipped with the Doublex-Simplex 
Joint (see cross-section diagram) 
which withstands extreme pressures 
and remains permanently bottle- 
tight while allowing maximum de- 
flection in the line. Quickly, easily, 
economically laid. Write or wire 
nearest Acipco office for compre- 
hensive catalog describing Doublex- 
Simplex Pipe in detail. It’s free. 


AMERICAN 


CAST IRON PIPE 
mPa e Y. 


BIRMINGHAM, ALABAMA 


















DOUBLEX-SIMPLEX JOINT SAN FRANCISCO CHICAGO KANSAS CITY 
: : PO os ELES 
withstands high pressures and remains a -. — -— ee ovaLann 


bottle-tight under repeated deflections. 
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and the rollers, and the bearing pressure 
in the roller journal are far below stand- 
ard allowable pressures, thereby insuring 
minimum wear and maintenance. Three 
horizontal thrust rollers are provided in 
order to prevent lateral movement of the 
ratchet ring gears and here again, roller 
contact and journal bearings are of lib- 
eral proportions. Both the support and 
thrust rollers are assembled in housings 
which are bolted to the outside of the 
shell and can be readily removed as a unit. 
This makes for ease of repairs and easy 
substitution of spare units. 

The advantages of the hydraulic drive 
and rollers are: 

(1) Minimum number of parts exposed 
to corrosion inducing atmosphere prevail- 
ing inside of the bottom of a water gas 
generator; (2) minimum of floor space 
required; (3) accessibility and ease of 
removal of all parts; (4) by driving 
ratchet from two points 180° apart, side 
thrust is reduced by over fifty per cent 
and contact pressure between pusher rod 
and ratchet is reduced by over fifty per 
cent; and (5) minimum rolling or slid- 
ing movement during pressure contact 
due to the length of pusher rod and the 
small angle between the pusher rod and 
the ratchet teeth. 

The recent developments on the Howard 
automatic charger are :— 

(1) The entire hopper both upper and 
lower halves are now made of cast iron, 
thus offering greatly increased resistance 
to corrosion; (2) removable cast iron 
wear plates are provided inside of the 
inlet nozzle; (3) cast iron deflector plates 
are provided to insure even distribution 
of the fuel inside the charger; (4) the 
inlet door is provided with easily renew- 
able seats; and (5) the chargers have 
been equipped with the auxiliary fuel re- 
tainer which insures throwing the fuel 
to the outside of the generator fire. 


Steam Decomposition Meter 

The Koppers steam decomposition meter 
as now built by The Western Gas Com- 
struction Company is shown in the ac- 
companying figure. The apparatus con- 
sists of a filter chamber (1), control 
thermometer (2), constant temperature 
bath (3), adjustable orifice (4), condens- 
er (5), condensate trap (6), vacuum gage 
(7) vacuum pump (8), motor (9), and 
switches (10). Gas is evacuated at a 
definite rate through an orifice and a 
water-cooled condenser by a constant- 
speed vacuum pump. The orifice is adjust- 
able and is set to produce a vacuum of 
say five inches of mercury on a gage 
when dry gas is passed. This corresponds 
to 100% steam decomposition. As the 
percentage of steam decomposed becomes 
less than 100%, the gas will contain an 
increasing amount of water as vapor. 
The speed of the pump and the orifice set- 
ting remaining constant, the water vapor 
contained in the gas being sampled will 
condense when passing through the water- 
cooled condenser thus creating a vacuum 
greater than 5 inches of mercury due 
to less gas being supplied to the pump 
than is required for the original set- 
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vacuum; and the greater the percentage of 
the steam decomposed, the less the 
vacuum. 

Throughout the gas-making cycle, read- 
ings of fhe vacuum gage are taken at 
regular intervals, of say five seconds. 
These readings indicate the percentage 
of water vapor in the gaseous mixture 
leaving the generator, and may be con- 
verted into readings of percentage of 
steam decomposition. 

In the present form, the steam decom- 
position meter is not a gage board unit 
that can be installed and left to operate 
a water-gas set with highest economy. 
Rather it is a valuable instrument for 
experimental investigation with which the 
water-gas operator can secure important 


ting. Thus the less the percentage of improvements in operating conditions and 
steam decomposed, the greater the _ cycles. 
—— %&——_ 


Use of Bunker Oil 

Two reports were presented by R. F. 
Davis on Middle-western conditions and 
W. J. Harvey on Atlantic Seaboard con- 
ditions on use of bunker oil for carburet- 
ting. The former concludes that although 
definite conclusions from results can be 
made only after more work is done, 
“from the results obtained we believe that 
checker brick can be kept clean and that 
an appreciable saving in generator fuel 
can be effected when using heavy fuel 
oils.” 

Some of the most significant results re- 
ported by Mr. Harvey are summarized in 
the chart which accompanies this abstract, 
which he describes as follows: 

In Chart 1 are given the approximate 
relations between set capacity, oil and 
generator fuel consumption and specific 
gravity of gas, plotted from operating 


data in a plant using Bunker C oil over 
a period of a year. The flexibility of 
operation is evident, with a range in fuel 
consumption from 22..8 lbs. with 3.30 gals. 
of oil per M. to 15.8 lbs. with 4.18 gals. 
of oil. Throughout this range, with re- 
sulting capacities from 4% to 53% million 
cu, ft. per set day, the increase in specific 
gravity of the gas has been limited to 
.05, from .63 to .68. In general, the capaci- 
ty obtained when using Bunker oil has 
been found to compare favorably with 
that obtained previously in the same 
plants when using gas oils. This applies 
to plants using either coke or soft coal 
mixtures for generator fuel. Plants using 
soft coal-coke mixtures for generator fuel 
and Bunker oil, some for more than a 
year, have maintained their previous gas 
oil capacities and have shown excellent 
economies. 





The Origin of Dust and Its 
Elimination 


D. A. SILLERS 


R. SILLERS, Lone Star Gas Com- 
pany, Dallas, gave the following as 
sources of pipe line dust: 
1. Well Sand 


Abstract of Paper read before Memphis 
meeting of Natural Gas. Dept. A. G. A. 


2. Construction Dirt 

3. Pipe Corrosion 

4. Changes in Material Carried in Line 

Dust troubles, he said, are manifested 

as follows: 

1. Cutting out Compressor 
Rings and Liners 

2. Cutting out Pressure Reducing Regu- 
lator Valves 

3. Deposits on Orifices Meter Plates 


(Continued on page 70) 


Valves, 
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DOUBLEX SI 
CAST IRON PIPE 


(Above) Doublex-Simplex Pipe on the 
way to the line. (Right) Doublex-Sim- 
plex fittings. 


W EGET lots of orders like 
that. ... “must have pipe on 
location within 10 days; rush 
it!” And so we gear our pro- 
duction and distribution sys- 
tems to fill rush orders 
promptly. Not only in Birmingham but 
also at strategic points throughout the 
United States we maintain large stocks of 
pipe and fittings. Our foundry is the 
largest individual cast iron pipe foundry 
in the United States. We are now furnish- 
ing Doublex-Simplex pipe in 16-foot 
lengths in diameter from 4” to 24” 





DOUBLEX-SIMPLEX JOINT 
withstands high pressures and remains 
bottle-tight under repeated deflections. 








inclusive. It is a high-pressure cast 
iron pipe, made by the well-known 
Mono-Cast’ centrifugal method, 
equipped with the Doublex-Simplex 
Joint (see cross-section diagram) 
which withstands extreme pressures 
and remains permanently bottle- 
tight while allowing maximum de- 
flection in the line. Quickly, easily, 
economically laid. Write or wire 
nearest Acipco office for compre- 
hensive catalog describing Doublex- 
Simplex Pipe in detail. It’s free. 


AMERICAN 
CAST IRON PIPE 
COMPANY 


BIRMINGHAM, ALABAMA 


SAN FRANCISCO CHICAGO KANSAS CITY 
DALLAS MINNEAPOLIS LOS ANGELES 
NEW YORK CITY SEATTLE CLEVELAND 


‘and PLEASE 
RUSH IT!" 





PLEX 
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The Origin of Dust and Its 
Elimination 


(Continued from page 68) 


4. Filling up of Positive Meters 

5. Clogging of Fittings, Burners and 
Pilot Lights 

6. Clogging of Gasoline Plant Ap- 


paratus 
7. Reduction of Capacity of Pipe Lines 


He brought out that pipe line dust can 
be eliminated as follows: 


“1. Low Vetociry or Gas FLow accom- 
plished by passing the gas through a 
vessel of much greater relative diameter 
will result in a settling out of a consid- 
erable portion of the dust. For instance, 
one company ran an 8” line into a 20” 
header from which extended ten 18” lines 
about 100’ long. Such an arrangement 
will remove considerable dust but the 
investment, is very much greater than in 
more eficifnt types of cleaners. 

“2. CEN'DRIFUGAL Force is the principle 
first tried out in most experiments 
remove pipe line dust. It soon becomes 
apparent that pipe line dust is in such 
finely divided particles that the mass of 
any individual particle is not sufficient 
to carry it by centrifugal force through 
a stream of gas of high density moving 
at high velocity. Centrifugal devices will 
remove large particles of foreign matter 
and a very efficiently designed centrifugal 
device will remove considerable quantities 
of the fine dust if operated at the proper 
velocity. These devices have not been 
considered successful due to the velocity 
control necessary and the large amount 
of fine dust which is not removed. 

“3. STRAINERS OF VARIOUS TYPES have 
been used for a number of years. In 
California a large cotton bag is placed in 
a large container. The gas enters the bag 
at one end and leaves the container near 
the top of the other end, the gas having 
to pass through the bag. Periodically the 
dust collected inside the bag is removed 
The use of this method is restricted to 
installations on low-pressure gas ahead 
of district regulators in the distribution 
system. One difficulty with this method 
is the possibility of dust being blown 
about in a residential section when the 
bags are being emptied. Many variations 
of the oiled excelsior, hair, or sea moss 
design have been used. In most of thes 
devices the gas enters at the bottom and 
passes up through one or more trays or 


compartments filled with the oiled hair 
or moss. Periodically the material is 
removed and cleaned. There are differ- 


ences of opinion regarding the efficiency 
of this type of cleaner. The device must 
be of large volume in order that the ma- 
terial will not be clogged up with dirt 
and the supply of gas shut off. The 
amount of dust which can be trapped is 
limited to the amount which will cling to 
the oily surface of material. When this 
oiled surface is covered with dirt and 
gas begins to channel through the ma- 
terial and the device is no longer effective 
The difficulty with this principle is that 
the entrained dust is held directly in the 
path of the gas, restricting its flow, and 
thus increasing its velocity. This ulti- 


mately results in the increased velocity 
carrying the dust through channels in 
the material. This principle has been 
used very extensively for air cleaners on 
the air intake to gasoline engines. In this 
service the air passes through the de- 
vice at atmospheric pressure and thus at 
low density Relatively small amounts 
of dust are present in the air and the 
separating material is readily removed for 
cleaning. The most recent types of air 
cleaners have been improved by provid- 
ing for a flow of oil down through the 
material thus washing off and removing 


the entrained dust from the path of air. 
“4. Or. Contact CLEANERS are the type 


most generally used in the industry for 
removing dust. Most of the credit for the 
development of this design falls to the 


engineers of the Cities Service Gas Com- 
pany, who developed the original oil con- 
tact type cleaner. The natural affinity 
between oil and dust is very generally 
known. The device consists of a lower 
yf mixing chamber where all of the gas 


~~ . 
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comes in intimate contact with an oil 
spray, and an upper or separating cham- 
ber where the gas and oil spray are 
separated and the oil returned the 
lower chamber. The velocity of the gas 
impinging on the oil surface results in 
an oil spray which completely contacts 
the gas. The efficiency of the oil contact 
principle is practically 100% no indi- 
cation of dust passing through such a de- 
vice has ever been found. The efficiency 
of the device depends on its ability to 
separate the gas from the oil and prevent 
the oil from leaving the cleaner. A great 
deal research work conducted during 
the last five or six years has resulted in 
improvements in the separating chamber, 
which has more than doubled the volume 
of gas which may be passed through a 
cleaner certain size. The merits 
of this type of cleaner lie in the complete 
removal of dust, the fact that it cannot 
clog up and the ease with which the 
precipitated dust can be removed from 
the device.” 


to 


as 


of 
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Canadian Gas Association 
Holds Twenty-Fourth 
Annual Convention 





UcNair, President 
Gas Association 


Hugh 
Canadian 


HE twenty-fourth annual conven- 
tion of the Canadian Gas Associa- 


T 


tion was held June 4th and 5th 
at the Windsor Hotel, Montreal, the 
registration of members being the largest 


in the history of the Association. 
Among the Canadian cities represented 
at the Vancouver, Winni- 
peg, Ottawa, Kitchener, Guelph, Toron- 
to, Hamilton, Peterborough, 
London, Montreal, 


meeting were 


Sarnia, 


Belleville, Kingston, 


Sherbrooke, Quebec City St. John’s, N. 
B., Halifax, N. S., and others. Cities 
in the United States represented by dele- 
gates were Cleveland, New York, Syra- 
cuse, Worcester, New Bedford, Chicago, 
Detroit, Cincinnati, Buffalo, Erie, Pitts- 
burgh, 3altimore, Newark, Boston, 
Philadelphia, Fort Wayne, St. Louis, etc. 

The meeting was opened by an address 
of welcome by Alderman Max Seigler, 
of Montreal and was followed by an ad- 
dress by Mr. A. T. Leavitt, President of 
the Association. Mr. Leavitt spoke on 
the progress made by the Association 
during the year and stated that much 
more could and would be done in the 
future to make the Association useful to 
its members. 

Many interesting and comprehensive 
papers were presented which included the 
following. “Gas Merchandising with Re- 
lation to Distribution Load” by O. L. 


Maddux, Hamilton, Ont., “Gas Pros- 
pects in the Prairie provinces. of 
Canada,” by Dr. G. S. Hume, Ottawa; 
“Natural Gas in Eastern Canada,” by 
Col. R. B. Harkness, Toronto; “Design, 
Laying and Maintaining Gas Pipes 
Crossing under Railroads” by Olin F. 
Flumerfelt, Buffalo, N. Y.; “Modern 
Trends in Gas Engineering,” by E. A. 


Munyan, Cincinnati, Ohio; “Intensive 
Selling of Gas House Heating,” by S. F. 
Morgan, New Bedford, Mass.; “High 
Pressure Gas Distribution Systems for 
Suburban Towns,” by A. C. Frey, Wor- 


cester, Mass.; “Progress in the Develop- 


(Continued on page 72) 











SPECIFY 
SRRAGUE METERS 


Sprague Ricdoes 
for 1931 


Accurate Pilot Measurement 
Accurate Volume Measurement 


Satisfactory 


Maintenance cost, first cost, and 
general results in Manufactured or 
Natural Gases, High or Low Pressure 


May we send you our meter and regulator bulletins? 


| SPRAGUE METER CO. 


BRIDGEPORT, CONN. 
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Canadian Gas Association 


Convention 

(Continued from page 70) 
ment of Long Distance Transmission 
Lines,” by W. G. von Gemmingen, New 
York; “Some Possibilities in the De- 
sign of Small Gas Plants for Flexibility 
of Output,” by E. W. King, Hamilton, 
Ont.; “Aeroplane and Cyclone Insurance 
for Gas Holders,” by Harry Anderson, 
Chicago, Ill.; “Reclaiming Old Gas Pipes 
by Sandblasting,” by E. A. Cummings, 
Moncton, N. B., and “Industrial Gas in 
Montreal,” a paper explaining the use of 
industrial gas in the Northern Electric 
Company’s plant at Montreal. Lively 
discussion followed the reading of the 
papers. 

Dr. Max Klonne, of Dortmund, Ger- 
many, came expressly to Canada to de- 
liver his paper on “The Klonne Dry Gas 
Holder” and kad on exhibition a sec- 
tion of the holder. He ably demonstrated 
the construction and operation of this 
holder, which proved of great interest to 
the delegates. 

The Laboratory Approval Division of 
the Association reported that 21 manu- 
facturers, mostly Canadian, received cer- 
tificates of approval covering tested gas 
appliances, and over 350 individual 
awards were made during the year cover- 
ing an equal number of gas appliances 
now permitted to show the C. G. A. Ap- 
proval Seal. 

The new officers elected for the com- 
ing year are: President, Hugh McNair, 
Manager, Gas Utility, Winnipeg Elec- 
tric Co., Winnipeg, Manitoba; First 
Vice-President, Harry S. Williams, Su- 
perintendent, Gas Department, Board of 
Light & Heat Commissioners, Guelph, 
Ontario. Second Vice-President, Donald 
G. Munroe, Vice-President & General 
Manager, Montreal Coke & Mfg. Co.., 
Montreal, Que.; Secretary-Treasurer, 
George W. Allen, Gas Survey Engineer, 
21 Astley Ave., Toronto, Ont. The 
Executive Committee is composed of 
Aurthur Hewitt, Vice-President & Gen- 
eral Manager, Consumers’ Gas Co., of 
Toronto, J. J. Humphreys, Chief Engi- 
neer, Gas Department, Montreal Light, 
Heat & Power Company, Montreal, 
Que., J. M. H. Young, Superintendent, 
City Gas Company, London, Ontario, 
V. S. McIntyre, Manager, Public Utili- 
ties Commission, Kitchener, Ontario, C. 
A. Jefferis, Superintendent Gas Works, 
Consumers’ Gas Company of Toronto, 
D. R. Street, General Manager, Ottawa 
Gas Company, Ottawa, Ontario, A. T. 
Leavitt, President, Hamilton By-Product 
Coke Ovens Ltd. Hamilton Ont., J. S. 
Norris, Vice-President and Managing 
Director, Montreal Light, Heat & Power 
Company, Montreal. 

The annual Association Dinner was 
well attended. Other features on the 
program were a drive for the ladies, a 
visit to the new plant of the Montreal 
Coke & Manufacturing Company, visits 
to the salesrooms of the Montreal Light, 
Heat & Power Co., golf, etc. 

It is interesting to note that during the 
past year the gas industry of Canada 





kept up its record of output of manufac- 
tured gas , most companies showing en- 
couraging increases. All told the output 


exceeded seventeen billion cubic feet of 
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manufactured gas, an increase of close 

to 100,000,000 cu. ft over the year 1929. 
The 1932 convention will probably be 

held in Winnipeg, Manitoba, in June. 


—_—_}-—__—__ 


























Elements of Chemical Engineering. 
By Walter L. Badger and Warren L. Mc- 
Cabe. First Edition. McGraw-Hill Book 
Company, Inc., New York, N. Y., 1931. 
625 pages, 317 illustrations. Price, $5.00. 

The work of the gas plant chemist and 
indeed the gas works superintendent is 
largely of a Chemical Engineering nature. 
Consequently, “Elements of Chemical En- 
gineering,” the authors of which are pro- 
fessors in the University of Michigan, 
should have more than a passing appeal 
for them. 

The text proceeds in a logical manner 
and discusses such subjects as, Flow and 
Transportation of Fluids, Flow of Heat 
and Evaporation, Diffusion, Humidity and 
Air Conditioning, Drying, Distillation, Gas 
Absorption, Conveying and a number of 
others equally important. 


In this work theory and the mechanisms 
requisite to carrying on Chemical Engi- 
neering projects have been admirably cor- 
related and no necessary explanations or 
subjects have been glossed over because of 
their difficult nature. The chapter on 
Conveying and Weighing should be ot es- 
pecial interest to gas men concerned with 
production practice. It is likely that a 
number of Industrial Gas Engineers 
would also find the present volume of 
value as a reference; largely because of 
imparting to them knowledge of certain 
processes in industries in which gas might 
find application as a fuel. 

The volume is profusely illustrated with 
well executed and clearly understandable 
cuts. A feature is the number of prac- 
tical problems at the end of each chapter. 


—_-—__— 


New 220-Page Catalogue for Gas 


Measurement Engineering 


The publication department of Ameri- 
can Meter Company ffactories, an- 
nounces the release of a new 220-page 
General Catalogue and reference book, 
(G-1, 1931) covering products and op- 
erating data for the measurement and 
testing of manufactured, natural or liqui- 
fied petroleum gases. 

Several innovations are claimed for 
this book. As well as presenting illus- 
trated descriptions and specifications on 
specific equipment, the G-1 publication 
is designed to serve for a quick refer- 
ence guide to a large amount of educa- 
tional and operating literature made 
available by American Meter Company 
on various phases of Measurement e:- 
gineering. This is accomplished by a 
2 page colored chart showing a set-up 
of the Company’s published information 
in its relation to the 5 main sections and 
the 16 sub-sections comprising the prod- 
uct data given in the book. Cross ref- 
erence is also resorted to on the title 
pages of subsections to show clearly the 
additional operating information that is 
available to cover a specific product 
classification. 

Several new products and recently in- 


troduced improvements are included in 
the new edition. The following is an 
outline of general contents: 

Section I (A) Tinned Steelcase me- 
ters, (B) , Metric Ironcase Meters, (D) 
Volume and Pressure Gages, (C) Re- 
cording and Indicating Demand Meters. 

Section II (A) Meter Provers and 
Testing Apparatus, (B) Subsidiary Me- 
ter Testing Equipment. 

Section III (A) Linderman Standard 
Volume Orifice Meters, (B) Wet Sta- 
tion Meters. 

Section IV (A) Westcott Orifice Me- 
ters, (B) Indicating Flowmeters, (C) 
Rate-Volume Controllers and Liquid 
Level Recorders and Controllers. 

Section V (A) Gas Testing Apparatus, 
(B) Wet and Dry Test Meters, (C) 
Pressure Gages (4 types), (D) Service 
Cleaners and Gas Filters. 


——_- -—__- 


Judelson Dryer Circular 


The Judelson Dryer Corporation have 
issued a new circular illustrating and de- 
scribing four types of clothes dryers for 
domestic use. Copies can be obtained 


upon request. 
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NATIONAL PIPE 











__-VWIbration, shock, 
stresses trom traffic 
and other french 
pressures must be 
successfully met 


he gas main that is placed in service today is requir- 

ed to meet conditions far more severe than ever 

existed before. Demands are imposed that put to test 

every quality in the pipe material; and pipe must be 
specially made to answer them. 


Strength to resist vibrations, shocks, and higher pressures 
—ductility to endure the hardships of installation and of 
service—joints that hold tight under strains—corrosion 
resistance to minimize deterioration from active agents 
—are advantages that must be inherent in the material, 


and to a much greater degree than in former years. 


NATIONAL Gas Pipe is made with each of these re- 
quirements constantly in mind. Nothing short of the 
finest materials, skilled workmanship, and expert super- 
vision is applied to every length of pipe for this impor- 
tant service. NATIONAL is truly modern pipe for 


modern gas systems and now, as always— 


America’s Preferred Pipe for Gas Lines 


NATIONAL TUBE COMPANY, Pittsburgh, Pa. 
Subsidiary of United States Steel Corporation 
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U.G.I. Earnings for 1930 


In the best interests of the public and 
of their stockholders, public utilities 
must be fairly and effectively regulated 
so as to command the full confidence of 
the public. 

So said John E. Zimmermann, presi- 
dent, The United Gas Improvement 
Company, in the 49th annual report, cov- 
ering 1930 operations, recently mailed to 
the company’s approximately 78,000 com- 
mon and 22,000 preferred stockholders 
Mr. Zimmermann referred to the un- 
usual criticism being directed at public 
utility managements and discussed in 
some detail fundamental 
utility operation. 

The report shows net earnings of | 
G. I. for 1930 of $32,810,744, an increase 
of $4,535,634, or 16 per cent, over 1924 
After deducting preferred stock divi- 
dends, the amount applicable to U. G. 
I. common was $30,256,714, an increase 
of $2,614,599, or 9.5 per cent. This was 
equivalent to $1.30 a share on common 
stock outstanding December 31, 1930, 
compared with $1.26 a share for 1929, 
after giving effect to a full year’s divi- 
dend requirements on the _ preferred 
stock. 


principles of 


% 


Report of Philadelphia Co. 
for 1930 


The annual report of the Philadelphia 
Company for the year ended December 
31, 1930, shows consolidated gross earn- 
ings totaling $61,521,044, a decrease of 
$2,155,731 or 3:38 per cent, and net earn 
ings including other income before ap- 
propriations for retirement (depreciation) 
reserves were $31,469,379, a decrease of 
$1,442,569 or 4.38 per cent. The balance 
available for dividends after appropria 
tions for retirement (depreciation) re 
serves, amortization and other reserve 
funds was $15,330,103 for the year 1930 
compared with $14,992,623 for 1929, an 
increase of $337,480. 

Earnings of the company’s electric and 
steam heating subsidiaries increased dui 
ing the year while earnings of the gas 
and transportation subsidiaries decreased 
Consolidated gross and net earnings 
showed the effects of the general busi- 
ness depression in the Pittsburgh dis- 
trict. However, because of the diversity 
of industry in this district results of 
the general business depression were not 
as severe as in many other sections of 
the country. 

Net construction expenditures during 
1930 for all companies in the Philadel- 
phia Company system amounted to $10,- 
781,350. The company’s construction 
budget for 1931 totals $14,028,000 


+ 


Cities Service Earnings Show 
Slight Increase 


Cities Service Company gross earnings 
for the twelve months ended April 30, 
1931, increased slightly to $53,715,817 as 


compared with $52,650,042 for the corre- 
sponding period a year ago. 

Net earnings were $51,028,627 as com- 
pared with $51,071,832 for the similar 
period ended April 30, 1930. Interest and 
discount on debentures were earned 4.54 
times 

Net to stocks and 
794,675 as compared 
Dividends on 


reserves were $39,- 

with $44,056,128. 
Preferred stocks were 
earned 5.40 times as compared with 6.21 


times in the preceding year. Net to Com- 
mon stock and reserves for the twelve 
months ended April 30, 1931, were $32,- 
$33,115 as compared with $36,971,739 in 


the previous year 
earnings for the month 
of April, 1931, were $3,436,088 and $3,- 
245,392, respectively, compared with $5,- 
197,022 and $5,021,753 for April, 1930. 


Gross and net 


Coincident with the publication of its 
earnings statement, Cities Service Com- 
pany announced monthly dividends of 214 
cents per share in cash and % of 1% in 
stock on the Common. stock Regular 


monthly dividends of 50 cents per share 


on the Preferred stock and Preference 
BB stock and 5 cents per share on the 
Preference B stock were announced, all 
iyable July 1 to stockholders of record 


Betterments For 1931 Totai 
$3.700.000 


\pproximately $3,700,000 ex- 
pended by the Los Angeles Gas & Elec- 
tric Corp., during 1931 for additions and 
its gas and electric sys- 


Ww ill be 


betterments 


tems 

The bulk of this money will be used 
to provide additional gas and electric 
distribution facilities to meet the con- 


stantly growing demands for service. 
The balance will be spent for miscel- 
laneous additions and betterments to the 


Corporation’s properties 


The chief items on the 1931 better- 
ment program include 20 miles of com- 
mercial gas mains; 9500 gas services: 
10,000 gas meters; 4000 gas regulators; 


S000 electric 


meters 


6600 
poles, wires 


Services ; electric 


with the necessary 


and conduits; a supervisory 


15,000 


new con- 


rol electric substation of Kva 


capacity; and preparation for changing 
500 vy high lines to 33,000 volt 
lines 


[he most important item among the 


miscellaneous betterments is the $175,- 
000 Inglewood District Office building 
now under construction at the corner 
of Commercial Street and Manchester 


Avenue, in Inglewood 


% 


Standard Gas & Electric Co. 
Publish Earnings 
Consolidated earnings of Standard Gas 
and Electric Company and its subsidiary 
and afhliated companies for the twelve 
months ended March 31, 1931, show a bal- 
ance of $12,250,867 after all charges in- 
cluding retirement reserve and preferred 
dividends, compared with a balance for 
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the twelve months ended December 31, 
1930, of $13,082,498, according to John J. 
O’Brien, president of the company. The 
balance of $12,250,867 is equivalent to 
$5.66 a share on the 2,162,607 shares of 
common stock outstanding March 31, 
1931, and compares with a balance equiva- 
lent to $6.04 a share on the 2,162,607 
shares of common stock outstanding De- 
cember 31, 1930. 


% 


Greenwich Water & Gas Twelve 
Months’ Gain 13% 
Recording gains of over 13 per cent 
in balance after prior charges, over 11 
per cent. in net earnings and over 9 per 
cent in revenues, comparative 
earnings statement for twelve months 
ended Feb. 28, 1931 of Greenwich Water 
and Gas System, Inc., and subsidiaries, 
issued by Community Water Service 
Company, the parent company, shows 
interest on funded debt earned over three 
times. Gross revenues for the year were 
$1,760,739, net earnings $928,927 and bal- 
ance after charges $770,059. Greenwich 
Water and System, Inc. through 
nine subsidiary companies, operates in 


gross 


Gas 


Connecticut, Rhode Island, Massachu- 
setts and New York. 
em 


Dallas Gas Spends $66,000 First 
Quarter 

A total of $66,075 was spent by the 

Dallas Company of Dallas, Tex., 

during the first quarter of the present 

year for new mains, service connections 


Gas 


and miscellaneous improvements and 
expansions. Of this amount, $39,940 
was spent on new mains; $19,479 on 


service connections; and $6,656 on meters 
and incidentals. 


+ 


Memphis Natural Gas Declares 
Regular Quarterly Dividends 


Directors of Memphis Natural Gas 
Company, affiliate of Appalachian Gas 
Corporation, have declared the regular 
quarterly dividends of $1.75 per share on 
the preferred stock, payable July 1 to 
shareholders of record June 20, and 15 
cents per share on the common stock, pay- 
able July 15 to shareholders of record 
June 30, 1931. 


Declare Dividend 


The Board of Directors of the West 
Ohio Gas Company has declared the regu- 
lar quarterly dividend of one and three 
quarters per cent on the outstanding 7 per 
cent Preferred stock of the company, 
payable June 1, 1931, to stockholders of 
record May 15, 1931. 
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FROM 
NATURAL GAS, REFINERY 
GASES, COKE-OVEN GAS AND 
MANUFACTURED GAS. 


CORROSIVE AND TOXIC EF- 
FECTS OF THE GASES ARE 
PREVENTED BY THE REMOVAL 
OF THE H2S 
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EQUIPMENT NEWS 














New Brown Potentiometer 
Pyrometer 


The Brown Instrument Company, 
Philadelphia, Pa., is placing on the 
market a new null type Potentiometer 
Pyrometer, which will indicate, record 
and automatically control temperature 
with extreme precision. The prime ob- 
ject in the development of this instru- 
ment was to produce an extremely ac- 
curate pyrometer to meet the require- 
ments in modern industrial practice and 
sufficiently rugged to withstand the se- 
vere service conditions met with in in- 
industry. 





The Brown Potentiometer Pyrometer 
Operating Principle 


The Brown Potentiometer Pyrometer 
incorporates some 53 features new to 
Potentiometer Pyrometers, including a 
positive driving mechanism controlled by 
the galvanometer and exerting minimum 
force on the galvanometer pointer and 
a long 40” slide wire enclosed in glass 
and which can be immersed in oil where 
desired for protection from corrosive 
gases and vapors. Another improvement 
is an automatic compensator which cor- 
rects the pen position for expansion and 
contraction of the chart paper with 
change in humidity of the atmosphere. 
The oblong holes in a strip chart are 
necessary to permit of this expansion 
and contraction with change in humidity 
and this movement of the chart can 
cause an error of as much as 1% of full 
scale value if not corrected for. 

Automatic Temperature Control is ob- 
tained through mercury switches which 
can handle up to 25 amperes directly, 
without the use of relays. The case has 
been so designed that the instrument can 
be mounted on a wall, on a table, or 
either front-of-board or flush mounted 
on a panel board. 


— —f — 
Odorization Equipment 


The Pacific Pipe and Supply Company 
has recently published a leaflet covering 


the application of Papico Natural Gas 
Odorization Equipment. It is said that 
this type of equipment is used quite ex- 
tensively to odorize the bulk of natural 
gas consumed in Southern California and 
many other districts. The principle upon 
which this mechanism operates, utilizes 
differential pressures obtained across an 
orifice disc. The pressures thus ob- 
tained operate automatically to control 
the amount of odorant diffused into the 
gas transmission line. Copies may be 
obtained by writing to the Pacific Pipe 
and Supply Co., 1002 Santa Fe Ave., Los 
Ange le > 


+ 


New Gas Service Tapping 
Machine 


The A. P. Manufacturing Company, 
East Orange, N. J. recently issued a cir- 
cular describing the Smith Gas Service 
Tee Tapping Machine which is shown in 
illustration. After the machine is as- 





sembled and the proper size tee is in place, 
chains are fastened around pipe and into 
lugs on side of machine. The tap is low- 
ered until the point of drill rests against 
the pipe. Ratchet is then operated, turn- 
ing tap to the right which applies an even 
pressure on the feed screw so that the 
drill will find an accurate center. When 
the bottom of the ratchet rests against top 
of stuffing box nut indicated by No. 9, the 
tap will be finished. After removing the 
tap, advance the tee and shaft indicated 
by No. 37 and lower the tap and screw 
into tee. The machine illustrated will in- 
sert 14”, 1%” and 2” tees. The machine 
ready for use weighs 20 lbs. and it is 
claimed that the whole operation ordinari- 
ly takes less than 20 minutes. It is 
claimed that there is no danger from 
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escaping gas in the operation. 
Descriptive circular will be mailed on 
request. 
— —* —— 


New Booklet on Butane Gas 
Plant Control 


How the operation of butane ‘gas 
plants is made entirely automatic is de- 
scribed in a new booklet, titled “Butane 
Gas Plant Control,” which has just been 
published by Cutler-Hammer, Inc., Mil- 
waukee, Wisconsin, manufacturers of gas 
measuring and control instruments. 

A generous array of photographs 
shows installations, also details of the 
apparatus used in the system. There 
is a full account of the C-H Calorimixer 
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Cutler-Hammer Butane Mixing Control 
Diagram 


(the most important instrument of the 
system) and its function, operation and 
application for controlling the mixing of 
butane gas. How the C-H Signal Sys- 
tem safeguards the plant and flashes a 
warning if irregularities in the opera- 
tion arise is also explained. 

For the more technically minded there 
are charts and equations demonstrating 
the changes in gas quality and how they 
affect mixing. The ground-plan layouts 
of typical butane plants are interesting. 
A list of installations of the C-H Butane 
Mixing Control System is in the back 
part of the booklet. 

“Butane Gas Plant Control” will be 
particularly interesting to promoters, de- 
signers, erectors and operators of butane 
gas plants. A copy will be sent on re- 
quest to Cutler-Hammer, Inc., Mil- 
waukee, Wisconsin. 


— -—the a 
New Pipe Fittings for Welding 


The Taylor Forge & Pipe Works, Chi- 
cago, have developed a complete line of 
Seamless Steel Pipe Fittings for Weld- 
ing consisting of Elbows, Tees, Reducing 
Tees, Bull Plugs, and Reducing Nipples, 
as well as Taylor Forged Steel Butt 
Welding Flanges which have already 
been on the market for over three years. 
All sizes to 24” inclusive will be ready 
for distribution within the near future, 
but at this writing only sizes 12” and 
smaller are available. The Tees are 
made in sizes 2” to 8”. 

This line of Seamless Pipe Fittings for 
Welding, it is stated, permits entire pipe 
systems fabricated by welding to be in- 
stalled with only the use of true circum- 


(Equipment News Continuea on Page 78) 
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T HE gas domain is widening. Soon its frontiers may be 


pushed out to include the whole continent. With every 


new extension there must be an increase in the gas load. 


Domestic consumers are not enough. It is to the industrial 
and commercial users that the gas companies must now 


turn. 


For the 
--e- Gas 
Heating 
-- Load 


Hiimphrey 
Gas HEATER 


HE Humphrey Gas Unit Heater 

opens up as never before the sales 
possibilities of gas heating to fac- 
tories, stores, garages, offices, thea- 
ters and churches. Unit heating is 
an established fact. Its popularity 
with builder, owners and engineers is 


already well known. 


Through the Humphrey Gas Unit 
Heater this enthusiasm is translated 
into sales for the gas industry. In- 
vestigate this important Humphrey 
product. It secures the load that 


makes gas lines profitable. 


General Gas Light Company 


Kalamazoo, Michigan 
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New Pipe Fittings for Welding 
(Continued from Page 76) 


ferential welds acknowledged to be the 
easiest to make, resulting in increased 
efficiency of the welder, and full strength 
welds. Erection is considerably simpli- 
fied. Taylor Fittings are lighter in 
weight than cast steel fittings, and there 
fore require fewer and lighter supports 
They require less space in erection, and 
in addition, permit easy and economical 
insulation. The elbows are made with- 





out thinning or buckkng of the walls, 
and further have the advantageous fea 
ture of short tangents to facilitate weld- 
ing and accurate lining up. Elbows are 
made of the standard center to end 
measurement of American Standard Ex- 
tra Heavy Screwed Fittings, and with 
end to center to end dimension equal to 
one and one-half times the nomina 
pipe diameter. The ends are machine 
tool bevelled. Machine tool bevelling 
provides a smooth, clean suriace for 
welding, and assures maximum accuracy 
as well as installation ease. 

Taylor Forge Tees are a forged tubu 
lar product not to be confused with 
forged steel tees made solid and drilled 
out which have been on the market for 
many years. The tees are made to pip¢ 
thickness at the ends, with the body 
thickened up especially around the out 
let to give required reinforcement. The 
basis of design for the tee, as well as 
the other welding products, has been to 
make the fittings of an installation of 
welded fabricated pipe the strongest 
parts of the line. Flow or friction has 
also been carefully considered in design 
The tees have sweep outlets, a featur: 
especially important for lines of high 
velocity. 

Favorable features of other Taylor 
Forge Fittings are as follows: The Re- 
ducing Nipples are designed especially 
for welding, with the length sufficient] 
long to aid installation, yet shorter 
dimension than that of the screwed ri 
ducing nipple. The smooth, well bal- 
anced shape of the reducing section as- 


sists materially in fostering easy and un- 
impaired flow. The Bull Plugs are 
formed to an ellipsoidal shape to with- 
stand end pressure, and made with a 
surplus of straight section to enable easy 
and simple attachment to pipe. The 
Butt Welding Flanges, providing for the 
insertion of valves in welded pipe in- 
stallations, have a long fillet at the hub 
to prevent distortion, and are made to 
satisfy full American Standard strength 
requirements. 
t 
McGaughy Integrator 


Pittsburgh Equitable Meter Co., 
Pittsburgh, Pa., has acquired all assets 
of the McGaughy Integrator Company 
of Tulsa, Oklahoma. 

The Pittsburgh Equitable Meter Co. 
vith its modern manufacturing and re- 





VcGaughy Integrator 


search facilities is in a position to de- 
velop further improvements so as to 
make integrators of even greater use 
and convenience than they have been 
heretofore. 

\vailable at the present time are two 
machines, as shown in the accompany- 
ing illustrations, the Emcolator, a de- 
velopment of Pittsburgh Equitable 
Meter Co. engineers, and the McGaughy 
Integrator. 

Integrators are used to calculate orifice 
meter charts. 3efore the development 





EMCOLATOR 


of the integrating machine, it was neces- 
sary to calculate the totals from charts 
through the observational method—a 
slow and tedious task with the possibility 
of the human error always present. 

Integrators are at least as accurate as 
the closest observational methods of fig- 
uring charts. With an operator who has 
had a few weeks experience, either type 
f machine can handle approximately 
three hundred charts per day. 

Descriptive booklet will be mailed on 

quest 

% 
New Snap Case-Front Industrial 
Thermometer 


The C. J. Tagliabue Mfg. Co. of 
Brooklyn, N. Y. have recently put into 
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production a new industrial thermometer 
with many important improvements in- 
cluding a new snap case-front. 

The new TAG snap case-front has 
been designed to make cleaning easy and 


ee re eS Gre ati el EE, PLANES: TENE: 


at 





Figure B 


at the same time, to make breakage of 
the easily removable glass front almost 
impossible. A tongue at the top of the 
case fits snugly in a groove in the front 
so that in either opening or closing the 
front it cannot slip and fall. It takes 
little effort to remove, clean and replace 
the new front which, when in position 
cn the instrument, is held firmly closed 
by a snap device. 

Other constructional features of the 
new TAG Industrial Thermometer are 
shown by Fig. B. 


+ 


Champion and Barber Bulletin on 
New Gauge Protector and Non- 
Pulsator 


Champion and Barber, Inc., of 576 
Subway Terminal Building, Los Angeles, 
announce the manufacture of two new 
gauge protection products; the Champion 
Gauge Protector and the Champion Non- 
Pulsator. 

These two products are described in 
a new folder “Gauge Protection via the 
Champion Method.” 

The Champion Gauge Protector is 
claimed to be a simple, three part, bronze 
bodied, rubber bulbed pressure transmit- 
ting instrument, used to transmit line 
pressures to gauge recordings by means 
of a secondary, or bulb pressure; said 
recordings being the result or the com- 
wression of said secondary bulb liquid 
by a given line liquid. 

The Champion Non-Pulsator operates 
by fluid passage restriction, and the con- 
trol of the restriction by means of a 
needle valve. 

Complete data may be obtained on re- 
quest. 
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THERMOSTAT 
T.G. 13-P 


SAFETY 
PILOT , 
B-1226 | 


Make Your Customers Heaters 
Safely AUTOMATIC at a Profit 


| E now offer the famous KLIXON thermostat 
WV No. T.G. 13-P in a complete kit (with KLIXON 
safety pilot and 3-ply, air-cell, asbestos cover) 


to convert manually operated gas water heaters into 


The Complete Conversion Kit automatic hot water storage systems. Both of these 
Every KLIXON kit contains all equipment necessary to KLIXON products have been thoroughly tested by years 
convert any household boiler. It contains KLIXON ther- of service and are SAFE. The KLIXON safety pilot 
safety pilot B-1226, a four- should by all means be a part of such a system and, now, 


section, 3-ply, air-cell, asbes- p i 4 
tos insulating jacket ready to for the first time, you can offer it at low cost. Here is 
fit and band into place. A eee . ; ° 

42-in. length of copper pilot , real sales appeal, an immediate merchandise sales propo- 


eenednsy oad, fy i sition that is sure to go, and a future load builder that 


separately boxed with full in- y . : : J 
een tenn ee you can start in operation NOW. 


go to work, 





Send for full data and prices 


SPENCER &% THERM@STAT CO 


Unit of Metals and Controls Corporation 


ATTLEBORO, MASSACHUSETTS 
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United Gas Takes Over Dixie 
Properties 


The Dixie Gas and Fuel Company, 
distributor of natural gas to thirty East 
Texas cities and towns, is being liqui- 
dated and the company s franchises, con- 
tracts and properties are being taken 
over by the United Gas Public Service 
Company. 

“There will be no change in the per- 
sonnel or management,” a _ statement 
from the United Gas offices in Houston, 
read, “All the employes of the 
Dixie Gas and Fuel Company will 
retain their relative positions with 
the United Gas Public Service Company, 
which is the principal operating subsidi- 
ary of the United Gas Corporation.” 

The Dixie Gas and Fuel Company 
distributes natural gas in Cleveland, 
Crosby, Dayton, Highlands, Humble, 
Liberty, Mount Belvieu, Beaumont, 
Goodrich, Livingston, Lufkin, Orange, 
Sour Lake, Carthage, Garrison, Halls- 
ville, Henderson, Jacksonville, Kilgore, 
Lindale, Longview, Marshall, Nacog- 
doches, Overton, Rusk, Scottsville, Swan, 
Timpson Troup and Waskom. 


~ fe — —- 
Memphis Natural Gas to Com- 
mence Extending Pipeline 


Work of extending the main pipeline 
of Memphis Natural Gas Company, 
affiliate of Appalachian Gas Corporation, 
from Memphis to Jackson, Tenn., 
scheduled to commence soon, and due 
for completion in September, will give 
the company a total of over 352 miles of 
main line, ranking it among the major 
systems in point of total main pipeline 
mileage. The new extension will be 
approximately 100 miles long, and will 
serve extensive territory in Western 
Tennessee, through arrangements with 
West Tennessee Power and Light Com- 
pany, subsidiary of National Power and 
Light Company, an affiliate of Electric 
Bond and Share Company. 

Among the cities to be served are 
Jackson, Brownsville, Ripley and Cov- 
ington, each with industrial plants offer- 
ing a ready market for natural gas, aside 
from the domestic and commercial load. 
The Memphis-Covington section of the 
line is due for completion by August 1 
and the entire line by September 15. To 
assure ample pressures a new compresso! 
station is to be erected on the outskirts 
of Memphis, scheduled to be in operation 
by October 15. The company already 
has compressor stations at Guthrie, La., 
and Benoit, Miss. 


> — 
Extension of Service Proposed 


The Baldwinsville N. Y. Light & Heat 
Company has received permission from 


the Public Service Commission to serve 
gas in the towns of VanBuren and 
Lysander, Onondaga County, and to 
exercise franchises recently granted to 
the company. It is proposed to extend 
service from Baldwinsville to the towns 
of Van Buren and Lysander where there 
is a demand for service. 


fe . 
Plan to Extend Service 


The Mississippi Service Company has 
announced it will run a four-inch high 
pressure natural gas line to Meridian to 
serve chiefly industries in that territory. 
The line will cost about $200,000, Do- 
mestic service for cooking, water heat- 
ing and heating will be extended to the 
residential section of Oakland Heights. 
Employment will be given to about 150 
men. 


“ 


Work to Start on Natural Gas 
Line 


Award has been made to Stovall and 
Halle of Monroe, La., for construction of 
the $1,250,000 Jackson-Hattiesburg, Miss., 
natural gas pipe line, work on which will 
begin in the near future. Arrangements 
are being made for beginning work on 
the 86 mile line from the Jackson field. 

The line will be 8 and %& inches in 
size and will cost about $8,000 per mile. 
In addition to the line a distributing sys- 
tem will be built at Hattiesburg. 

The Southern Petroleum Company of 
Jackson will furnish natural gas for the 
new line. 


+ 
After Helium Gas 


F. J. McCurdy, president; Judge Otis 
W. Brinker, vice president; A. S. Ry- 
land, secretary-treasurer, and Ray L. 
Brown, general manager, have incor- 
porated the American Helium Gas and 
Oil Corporation in Seattle, Washington, 
and have acquired land in El Paso 
county for development. There are some 
fine coal lands in that county and oil 
and gas has been found. 


Extension of Gas Line Authorized 


The Central Hudson Gas & Electric 
Corporation has been authorized to ex- 
tend its transmission line to serve gas to 
the village of Highland Falls, Orange 
County, New York, and to exercise 
franchise granted by the village board of 
trustees. The transmission line is to ex- 
tend through the town of New Windsor 
and Cornwall to the town line of High- 
land and thence aaross private property 
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Convention Calendar 


July 
6-24 Summer Course for Home Serv- 
ice workers, Columbia Univer- 
sity, New York. 


August 
10-25 The Industrial Institute, Silver 
Bay of Lake George, N. Y. 
Charles R. Towson, Secretary, 
347 Madison Ave., New York. 


September 
(First week) Pacific Coast Gas 
Association convention, San 
Francisco, Calif. 
10-11 Wisconsin Utilities Association, 
gas section, Sheboygan, Wis. 
10-11 Empire State Gas & Electric As- 
sociation, annual convention, 
Hotel Sagamore, Bolton Land- 
ing, Lake George, N. Y. 


October 
12-16 American Gas Association, At- 
lantic City, N. J. Alexander 
Forward, 420 Lexington Ave., 
N. Y. C., managing director. 


November 
16-21 Third Annual Conference on 
Bituminous Coal, Pittsburgh, Pa. 











to the boundaries of the United States 
Military Reservation at West Point. 
The company will serve the Military 
Reservation and special lines will be 
continued through the Reservation to 
Highland Falls. 


a -— = 
File Articles of Incorporation 


Articles of incorporation have been 
filed with the secretary of state of Indiana 
by the Summit Gas and Water Company 
having a principal place of business at 
Mt. Summit, Ind. The corporation is 
formed to provide gas and water to Mt. 
Summit. It has an initial capital stock 
of 500 shares having a declared par value 
of $100 each and the first board of direc- 
tors ts composed of Arthur B. Ayres, 
E. S. Matlock, W. K. French and M. B. 
Ayres. 

ere: £7 eae 


Permission Granted to Construct 
Gas Plant 


The New York Public Service Commis- 
sion has approved a report in support of 
an order permitting the Lowville Gas 
Corporation to construct a gas plant for 
furnishing gas in Lowville, Lewis County. 

Lowville has never been supplied with 
gas and it is proposed by the Lowville 
Gas Corporation to supply its patrons in 
Lowville liquified petroleum gas. 


— ——____ 
Plan Natural Gas Pipe Line 
Northwestern Natural Gas Company is 


planning an $850,000 natural gas pipe line 
to Walla Walla, Washington. 


(News Continued on Page 82) 
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» Creating 
NEW 
customers for you 









Y CONSISTENT ADVERTISING in the 
foremost national publications, aia 
American housewives all over the = 
country have been educated to insist on 
having a gas range that is Robertshaw 
equipped. And that means a new 
range, for the Robertshaw cannot be 
sold separately. More than 140 popu- 
lar brands are now made with the 
Robertshaw as standard equipment. 






CHROMIUM 
PLATE 



























NON-CLOG 
BY-PASS 









FASTENED TO 
RANGE WITH 
ONE BOLT 





It's smart selling strategy for you to dem- 
onstrate the Robertshaw as often as 
you can. Show the housewife how 
this simple, trouble-proof, neat ap- 
pearing devicegivesherautomatic 
and controlled cooking. Make her 
realize what it means to get away 
fromthe kitchenforhours andhours 
of new freedom, new sociability. 




















Keep in touch with the great 
advertising drive. See the cam- 
paign this spring. Be sure that 
your salesmen and service men 
also know the manifest advan- 
tages of Robertshaw cooking. 
Just send us their names and we 
will place the Robertshaw story 
throughout your organization. 





















ROBERTSHAW 
THERMOSTAT COMPANY 


YOUNGWOOD, PENNA. 
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Customers May Not Compel Three-part Rate 


Gas users and potential users in 
Niagara Falls, New York, have by suit 
in Federal courts undertaken to compel 
the establishment of a three-part rate, 
including customer charges, demand 
charges, and gas charges. This case was 
adjudicated finally in the Circuit of 
Appeals, which rejected the request on 
the ground that the New York State 
statute which prohibits service charges 
was valid and that it was not within the 
jurisdiction of the court to compel a 
company to establish a three-part rate in 
violation of such statute. 

Now the Supreme Court of the United 
States, to which appeal was taken, has 
decilned to review the case in a decision 
announced June 1. Asa result it appears 
that the establishment of such rate may 
not be accomplished so long as the New 
York State statutes remains as at 
present. The phraseology of the circuit 
court decision defining the rates includes 
the following: 

“(1) the customers charge which con- 
sists of expenses of bookkeeping, billing, 
collecting, setting, removing and repair- 
ing meters, gratuitous complaint service, 
office rent, meter-reading, and a part of 
the fixed charges on physical property. 
This charge is intended to be made re- 
gardless of whether the gas is used in 


Application Now Being Filed for 
Charles A. Munroe Award 


Applications for the Charles A. Mun- 
roe Award, are being received by the 
American Gas Association, 420 Lex- 
ington Avenue, N. Y. C. The award 
will be made to the individual who is 
found to have made the outstanding con- 
tribution toward the advancement of the 
gas industry during the period from July 
1, 1930 to June 30, 1931. 

Under the terms governing this 
Award, the most conspicuous contribu- 
tion to the general interests of the gas 
industry may be presumed to include the 
following: Research, invention, operating 
methods or practices which reduce cost 
of production, transmission and distribu- 
tion, improved distribution or other 
service, increased sale of gas, develop- 
ment of new uses of gas, improved public 
and employee relations, promotion of 
safety, development of improved ac- 
counting practices, widening the field of 
gas making materials, new methods of 
manufacture, finance, publicity, new gas 
works products and by-products, rates, 
etc. 

The Charles A. Munroe Award con- 
sists of a substantial financial recogni- 
tion accompanied by an engrossed certifi- 
cate to be presented at the annual con- 
vention to be held in Atlantic City, N. J., 
October 12-16, 1931. Applications 
should be filed with Alexander Forward, 
Managing Director, American Gas Asso- 
ciation, 420 Lexington Avenue, N. Y. C., 
promptly and not later than August 15 

Last year the Munroe Award was pre- 
sented to J. L. Conover of the Public 
Service Electric and Gas Company, 
Newark, N. J., in recognition of his work 


small or 


large quantities or not at all.” 


“(2) A demand charge which consists 


of that part of the company’s expenses in- 
cidental to providing and maintaining a 
production, transmission, and distribution 
system of sufficient capacity to render 
service as required. This charge consists 
of the remainder of the fixed charges, 
such as interest, taxes and depreciation 
on the necessary plant and part of the 
operation and maintenance expense of 
the physical property. The charge is dis- 
tributed among the customers in propor- 
tion to the demand made upon the 
company by each customer and in the 
proportion which each customer con- 
tributes toward the creation of the so- 
called demand expense. 


“(3) The gas charge which 1s the cost 
of the company’s production, transmit- 
ting and distributing the gas, and is pro- 
portional to the amount of gas handled. 
It represents the cost of the gas plus a 
certain proportion of the cost of main- 
taining and operating the transmission 
and distribution system. It is said to be 
the cost of the commodity delivered as 
distinguished from the cost of service. 
Each of these items must of necessity 
enter into the calculation of what is the 
company’s fair return.” 


in contributing to the general interest of 
the gas industry by the introduction and 
widespread application of machine book- 
keeping systems to practically every 
phase of public utility accounting, result- 
ing in reduced costs, improved public 
relations and more efficient operation. 


a 


Butane Gas Plant at Beach Haven 
Supplies Gas Service to New 
Customers 


The new Butane Air Gas System at 
Beach Haven, N. J., was put into opera- 
tion on Tuesday, May 26th. This system 
is the first of it. kind that the Jersey Cen- 
tral Power & Light Co. has developed, 
and interest in its success has been at a 
high point. 

Since over eight thousand doliars worth 
of gas burning appliances had been sold 
prior to the turning on of service, a good 
number of customers were all ready to 
receive service. 

From the lighting of the first appliance 
it was evident that the gas being served 
was satisfactory in every respect. 

Many expressions of appreciation from 
new consumers were received at the local 
office, and the new gas was very favorably 
commented on by many consumers. 


- - 
Permit Increase in Gas Rates 


The Indiana public service commission 
has issued an order permitting the Rush- 
ville Natural Gas Company and the Cen- 
tral Fuel Company, both operating in 
Rushville, to increase the price of gas 
from 50 to $1.05 a 1,000 cubic feet. 






| 
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Artificial and Natural Gas 
Classed in Idaho as 
Noncompeting 


Manufactured and natural gas can not 
accurately be termed as “competing in- 
dustries,” but can be classed as two sep- 
arate industries, it was pointed out by 
the Idaho Supreme Court in a decision 
recently rendered. 

The court held that the Public Utilities 
Commission did not exceed its authority 
in granting to John McFayden and L. B. 
Denning a certificate of public conven- 
ience and necessity authorizing con- 
struction of a natural gas pipe line to 
serve southeastern Idaho. 

The Commission had authorized a pipe 
line from the Salt Lake City and Ogden 
terminals of an existing line from the 
Wyoming natural gas fields. Service 
would be extended to Franklin, Oneida 
and Bannock counties, includ.ng seven 
cities and towns, of which Pocatello is 
one. 

An appeal to the Supreme Court was 
taken by the Public Utilities Consoli- 
dated, Inc., manufacturer and distributor 
of gas in Pocatello and vicinity. Eleven 
specifications of error were set forth, but 
these were “more technical than substan- 
tial,’ the court held. 

The Commission was declared to be 
justified in setting aside certain of its 
own regulations, and it was further held 
that service to the public should be con- 
sidered before protection to the proper- 
ties of industrials. 

Messrs. McFayden and Denning, ac- 
cording to evidence presented to the 
Commission, propose to organize an 
Idaho corporation to distribute gas, and 
they reported financial backing to 
the extent of $3,500,000. 

——_fe_- = 
Bill Taxing Natural Gas Passed by 
Alabama House 


The House has passed a bill (H. 454) 
imposing a graduated tax, beginning Aug. 
1, 1931, on all natural gas piped into the 
State. The measure provides for an 
initial tax of 1%4 cent per 1,000 cubic feet, 
increasing to 4 cent the following year 
and to 1 cent during the third year and 
thereafter. The bill now goes to the 
Senate. 


Consolidated Gas of New York 
Erecting New Customers Service 
Building 
The Consolidated Gas Company of 
New York announced recently that work 
will be provided for 500 men during the 
next three months in constructing the 
company’s new $300,000 Customers’ Serv- 
ice building. Excavating has already 

started. 

The building will be three stories high, 
of buff tapestry brick with limestone 
trim. The design, which is slightly mod- 
ernistic, is dignified and in keeping with 
other structures in the neighborhood, in- 
cluding the Cornell Medical Center and 
the Rockefeller Foundation. 

The contract has been let to the Kenn- 
Well Contracting Company, of New York 
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point of combustion. 

28. Positive acting automatic 
pilot. 
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mixers. 
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clay radiants. 
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R,. F. Pack was elected president of 
Northern States Power Company, 
Minneapolis, at a meeting of the board 
of directors held recently, it has been 
announced by John J. O’Brien, president, 
Standard Gas and Electric Company. 
Charles F. Stuart was appointed assist- 
ant to the president. Mr. Pack has been 
vice president and general manager of 
Northern States Power Company since 
1916. The office of president has been 
held by Mr. O’Brien, who as president of 
Byllesby Engineering and Management 
Corporation and Standard Gas and Elec- 
tric Company has also served as presi- 
dent of most of the subsidiary and af- 
filiated companies comprising the Stand- 
ard Gas and Electric Company system. 

The board of directors also elected as 
officers of Northern States Power Com- 
pany and members of the board, J. J. 
Molyneaux, vice president and treas- 
urer; Henry Grenacher, vice president 
in charge of operation; T. D. Crocker, 
vice president, and H. E. Young, vice 
president in charge of sales. 

Mr. Pack came to Toronto, Canada, 
from England in 1889 and entered the 
employ of the Toronto Electric Com- 
pany in 1891, serving first as office boy 
and then holding successively the posi- 
tions of accountant, comptroller, secre- 
tary and general manager, which latter 
position he resigned in 1912 to become 
general manager of the Minneapolis 
General Electric Company, now a divi- 
sion of Northern States Power Com- 
pany. He served as president of the 
National Electric Light Association in 
1926. 


G. W. Ousler has been appointed Gen- 
eral Sales Manager of the Duquesne 
Light Company and Equitable Gas Com- 
pany, Pittsburgh, Pa. 

Mr. Ousler entered the employ of the 
Philadelphia Company July 1, 1916, in 
the Engineering Department. In May, 
1928, Mr. Ousler was made Manager of 
Sales Development, and the Rate De- 
partment of the Gas, Electric and Steam 
Companies was also placed in _ his 
charge. In April, 1929, he was made 
Manager of Rates and Retail Service in 
charge of Central and District gas and 
electric retail sales and service, Home 
Service and rates of the Philadelphia 
Company, continuing in that position 
until his new appointment as General 
Sales Manager. 


J. Teplicky succeeds A. J. Ensteness 
as Division Manager of the Minnesota 
Northern Power Company, Conrad, 
Minn. Mr. Ensteness has been trans- 
ferred to the Missoula Division where 
he will be in charge of sales. 


J. Tabor has been appointed manager 
of the Pharr Texas office of the Rio 
Grande Valley Gas Co. 





Henry Latham Doherty 


Henry Latham Doherty, president of 
Cities Service Company and head of 
Henry L. Doherty & Company, was hon- 
ored by Lehigh University at its com- 
mencement exercises with the honorary 
degree of Doctor of Engineering “in 
recognition of his distinguished con- 
tributions to the art and the science of 
gas, electric and petroleum production, 
distribution and utilization.” 

Mr. Doherty, who is usually thought of 
as a financier, first was recognized as an 
engineer of outstanding ability and who 
continues to devote much time to engi- 
neering subjects, has on two other occa- 
sions been the recipient of honorary doc- 
tor degrees. 

Mr. Doherty was accompanied to Le- 
high by Mrs. Doherty, Mr. Coates and 
Mr. and Mrs. R. G. Griswold. 


James E. Spindle of Grand Rapids 
was elected president of the Michigan 
Gas Association July Ist, when that or- 
ganization held its final business session at 
the Grand Hotel. 

Mr. Spindle is a representative of the 
technical side of the gas industry. He is 
a graduate of Rose Polytechnic Institute, 
Class of 1912. He went directly from 
school to the Grand Rapids Gas Light 
Company. He was superintendent of 
manufacture early in 1918 when he joined 
the military forces during the war. He 
spent a year in France, serving in the air 
service and engineer corps. 

After the war he spent some time with 
the Detroit City Gas Company and some 
time on the engineering staff of the Mich- 
igan Public Utilities Commission. He 
was called back to Grand Rapids in 1923 
as general superintendent, which position 
he now holds, 


Bernard J. Mullaney, vice-president 
ot The Peoples Gas Light and Coke Com- 
pany, of Chicago and president last year 
of the American Gas Association, was 
dean of foreign nations at the annual con- 
vention of the German Gas and Water As- 
sociation at Breslau, Germany, June 8-10. 

Ten foreign nations were officially rep- 
resented at the convention and Mr. Mul- 
laney spoke for all of them at the open- 
ing session 
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H. Smyser Bair, engineer, Pennsyl- 
vania Gas and Electric Company, York, 
Pa., was elected president of the Penn- 
sylvania Gas Association at its recent 
meeting in Wernersville, Pa. 


W. Frank Roberts, president of the 
Standard Gas Equipment Corp., Balti- 
more, Md., was unanimously chosen 
permanent Chairman of the Range Di- 
vision of the Manufacturers’ Section of 
the American Gas Association with 
Wendell S. Smith of the A-B Stove 
Company, Battle Creek, Mich., as Vice 
Chairman. 


Col, Carmi A. Thompson, Chairman of 
the Board of the International Stacey 
Corporation delivered the introductory 
speech at the dedication of the new Ohio 
State Office Building. Col. Thompson 
was appointed by Governor Cooper as 
Chairman of the Ohio State Office Build- 
ing Commission and has been largely re- 
sponsible for the rapid progress made in 
its construction. 


H. R. Sterrett, vice president and gen- 
eral manager of the New Haven, Conn., 
Gas Light company was recently elected 
a director of the Connecticut State 
Chamber of Commerce. Mr. Sterret also 
is a director of the New Haven Cham- 
ber of Commerce. 


B. O. Lund has assumed managerial 
control of the new Stillwater, Minn., Di- 
vision of the Northern States Power 
Company. The St. Croix Division was 
recently turned over to the Stillwater 
division. 


E. M. Hutchinson has accepted a po- 
sition with the Utah Gas and Coke Com- 
pany as sales manager at Ogden, Utah. 
Mr. Hutchinson was formerly located at 
Monett, Mo. 


Jos. C. Jordan, general manager of the 
Montana Cities Gas Company, Great 
Falls, Montana, has resigned his posi- 
tion to return to the Hope Engineering 
Company, with whom he had been as- 
sociated before he came to Great Falls. 


W. B. Barber has been named Super- 
visor of Training and Education of the 
Public Service Company of Northern 
Illinois, Chicago. Mr. Barber was for- 
merly Supervisor of Engineering Train- 
ing and Personnel. He has considerable 
experience in both utility work and train- 
ing activities. 


M. T. Smith, general superintendent 
of the Montana Cities Gas Company has 
resigned recently. Mr. Smith returned 
to Oklahoma where he will be connected 
with one of the major oil and gas com. 
panies. 


L. Smith is now local manager of the 
Kansas Pipe Line & Gas Company at 
Lindsborg, Kansas. 


L. L. Livingston has been appointed 
local manager of the Kansas Pipe Line 
& Gas Company at McPherson, Kansas. 


(Personals Continued on Page 86) 
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Constantly expanding networks of 
long distance pipe lines . . . bringing 


the convenience of gas home heating 


to literally hundreds of thousands — 


of home owners each year. . . at 
a cost favorable to competition with 
other fuels. 

To serve these new thousands of 
home owners . . . to obtain quick, 
satisfactory outlet for this abundance 


of Natural Gas . . . JANITROL, the 


JANITROL 


this modern . . . efficient . . 


. proved 
conversion burner offers quick load 


building .. . 


ized profit on these billions of cubic 


almost immediate real- 


feet of gas available in new territory. 
The Columbus Furnace and Heat- 
master . . . Surface Combustion's 
complete gas-fired warm air furnaces 
. . are also providing new outlets 
for gas . . . replacing solid-fuel fired 


warm air systems . . . installed in 





modern conversion burn- 
er, follows quickly in the 
. 
wake of completed lines. 

Companies are actively 
merchandising JANI- 
TROL .. 


. realizing that 





newly built homes. 
House Heating provides 
the one great outlet 
for domestic growth in 
the Gas Industry. 
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D. C. Shaffer 


D. C. Shaffer, general manager of the 
Memphis Natural Gas Co. with head 
quarters in Memphis, has been elected 
vice president. Mr. Shaffer who was 
born in Williamsport, Penna., has been 
connected with the natural gas indus- 
try for thirty-four years, beginning his 
career with the Buffalo Natural Gas 
Company in 1897, remaining with this 
and other Standard Oil properties until 
1910, when he joined Columbia Gas and 
Electric Corporation. He became mai 
ager of Memphis Natural Gas Company 
at the time of its organization in 1928. 


H. S. Beck has been appointed natura! 
gas superintendent of the Missouri 
Power & Light Company, Jefferso 
City, Mo. 


Ira W. McKee has been appointed 
Secretary of the Wyandotte County Gas 
Company, Kansas City, Kansas. Mr 
McKee was formerly an auditor of the 
Gas Service Company. 


Charles F. Morris, who has been gas 
engineer for the Public Service Com- 


pany of Denver, Colorado, has _ been 


transferred to Wichita, Kansas, as en- 
gineer of the Wichita Gas Company 


J. F. Richardson, formerly’ located 
Frederick, Oklahoma, has been trans 
ferred to Mesquite, Texas, as local man 
ager for the Community Natural Gas 
Company. 


Walter F. Allen, who has been assist 
ant director of publicity of Public Serv 
ice Corporation of New Jersey and sub 
sidiary operating companies since Ja! 
ary, 1926, was made director of publicit 
at a meeting of the board of direct 
held in Newark, recently. He succeed 
Harlow C. Clark, who died April 10. 


Homer C. Deffenbaugh, formerly stat 
istician with the Rochester Gas an 
Electric Corporation, was recently ap 
pointed head of the statistical depart 





ment of the Associated Gas & Electric 
System with headquarters at Ithaca, N. 


. # 


Frank C. Holitza has been appointed 
Chief Industrial and House Heating 
Engineer for the North Central Gas 
Company with headquarters in Scotts- 
bluff, Nebr. 

Mr. Holitza has been active in the 
natural gas industry for the past twenty 
years—much of his training and exper- 
ience was obtained with The Wyandotte 
County Gas Company in Kansas City— 
in 1928 Mr. Holitza went with the 
Pueblo Gas & Fuel Company as Assist- 
ant House Heating Eneineer. In 1929 
he was appointed as Manager of the 
property in Provo, Utah, and Chief 
House Heating Engineer and Sales Man- 
ager of that division for the Utah Gas 
& Coke Company and the Ogden Gas 
Company Mr. Holitza was also con- 
nected with the Memphis Power & 
Light Company for a short time as In- 
dustrial Engineer 





Obituary 





CHARLES H. DICKEY 


Charles H. Dickey died unexpectedly 


s summer home in Del Monte, Cal., 
June 18t He was in his seventy-séc- 

ad al 
Mr. Dickey was born in Baltimore on 
9th of January, 1860. After com- 
pleting his education he entered the em- 
e Maryland Meter Works, later 
entering into a junior partnership with 
is father, Mr. Charles E. Dickey, who 
id been the senior member of the firm. 
When the Maryland Meter Works 
merged with the American Meter Com- 
pany in 1896, Mr. Dickey became a di- 
rector of the latter company and later, 


e death of its first President, Mr 
John D. Mcllhenny, was selected to suc- 


ceed him. Mr. Dickey continued in this 
fice for a number of years, when he was 
elected Chairman of the Board of Ameri- 
Meter Company. After serving as 
airman of the Board for several years, 
Mr. Dickey resigned about four years ago 


I n urpose ot! retirement 
Mr. Dickey 


ad always resided in Balti- 
more until about 1917, after which time, 
and until 1921, he had his residence in 
New York. He then moved with his fam- 
to the Pacific Coast and took up his 
residence first in San Francisco and later 
Del Monte 
Aside from his extensive experience in 
Meter business Mr. Dickey was 


prominent in civic: business affairs, public 
util nd gas association activities 
While in Baltmore he was for several 
years a member of the Board of Directors 

- the Consolidated Gas, Electric Light & 
Power Company. During the year 1928- 


ties il 
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Charles H. Dickey 


1929 he was President of the Pacific Coast 
Gas Association. 


% 


FRANK E. STEVENS 


Frank E,. Stevens, aged 69, died re- 
cently of heart disease. Mr. Stevens 
was president and founder of the Lat- 
timer-Stevens Company, Columbus, 
Ohio, manufacturers of gas appliances. 





Frank E. Stevens 


Mr. Stevens, who founded the gas ap- 
pliance company of which he was the 
head, in 1909, has been engaged in var- 
ious Capacities with gas companies over 
the country practically all his life. He 
was born in Ashtabula, January 20, 1862. 
He is survived by his wife, Mrs. Sylvia 
A. Stevens; three daughters, Mrs. H. B 
Dugger, Miss Mary E. Stevens and Mrs. 
Theodore G. Eicher; two sons, Charles 
W. Stevens, vice president and general 
manager of his late father’s company, 
and Edward M. Stevens, secretary of 
the same concern. 
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A New “Fool-proof” Safety Pilot 


They said it couldn’t be done .. . but by means 
of a temperature control within a Safety Pilot we’re 
making all gas-burning appliances absolutely safe. 


The principle of operation is based 
on the expansion of mercury in a ther- 
mostat bulb which is heated by the 
pilot burner. 


The gas valve shuts off the gas sup- 
ply to both the pilot and the main 
burner in event the pilot light becomes 
extinguished or the gas supply is inter- 
rupted. 

The gas valve holds in an open posi- 
tion, temporarily, that the burner may 
be lit without waiting for thermostat 
to heat up. Thermal content of gas, 
gas pressure or draughts affect the 
valve in no way. 


Send for illustrated folder ‘‘A”’ 


THE PARTLOW CORPORATION--New Hartford, N.Y. 
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Otto Lutherer Chief Engineer of 
North American Mfg. Co. 


The North American Mfg. Co. of 
Cleveland, Ohio, announces the appoint 
ment of Mr. Otto Lutherer as Chief En- 
gineer. Mr. t 
graduate of the University of Berlin and 
has spent a year in the laboratories of the 
Bureau of Standards at Washington and 
for the past four and one-half years be 
ing research engineer at the laboratory 
of the American Gas Association. 

He will act as Chief Engineer in the 
department of Mr. George F. Naab, Vic« 
President, Director in Charge ‘of Manu 
facture, Development and Research 


Lutherer is an 


-_——+ 


New Sales Plan of Milwaukee 
Gas Specialty Co. 


Th Milwaukee Gas Specialty .Com 
pany, Milwaukee, Wis., announce a new 
sales plan whereby the parent company 
will sell both its own product and that 
of its subsidiary, The Claus Manufac- 
turing Company, from the main office 
The company also announce the start of 
an advertising campaign embracing their 
gas range oven heat control, which is 
known as “Thermolator,” and will us¢ 
nationally circulated mediums and trade 
papers. The “Thermolator” is designed 
for use in gas range ovens, water heaters, 
central heat regulators and other ap 
pliances where the control of heat is de- 
sirable. 


W. P. Hutchinson Elected New 
President 


At the annual meeting of the Stock- 


holders of the Sprague Meter Co. held 


at their office in Bridgeport, Conn., June 
3. Mr. W. P. Hutchinson was 
President, and A. I. Ayre, Secretary and 
Treasurer. Mr. Hutchinson came t 
Bridgeport from Marion, Iowa, in 1911 
as Sales Manager of the Company, and 
became its Vice President in June 1912 

Mr. H. H. Sprague who has been 
President of the Company since its in 
ception in 1900 was elected Chairman of 
the Board. 


elected 


+ 


R. D. Bean Chief Engineer of 
Brown Instrument Co. 


R. D. Bean, formerly Manager of the 
Engineering Development Department 
ef The Brown Instrument Company 
Philadelphia, has been made Chief En- 
gineer of that company. Mr. Bean's ex 
tensive field investigations 
many applications of Brown 
measuring insiruments have w 


covering 
industrial 





wide acquaintance and his numerous 


will be glad to hear of his pro- 


triends 


motiotr 


Peerless Heater Appoints Chicago 
Representative 


[The Peerless Heater Company, Boyer- 
town, Pa., recently announced the ap- 
pointment of the Himmelblau, Agazim 
Company, 30 N. Dearborn Street, Chi- 
cago, Illinois, as their new sales and 
service representative for the Chicago 


District in Northern Illinois and Eastern 
Indiana 

The Peerless Heater Company manu- 
factures a complete line of gas fired 
the Himmelblau, Agazim 
Canmpany are thoroughly experienced in 
the application of all classes of mechan- 
1 heating equipment. 
They will be in 


oilers, and 


1ca 
render 
Peerless 


a position to 
service on the entire 


- 
Mr. Merle E. Abbott now New 
England Sales Manager for 


Roberts & Mander Stove Co. 


Mr. Merle E. Abbott, together with Mr 


Chester A. Hutchinson and Mr. Frank L 
Abbott are now actively carrying on the 
sale of Roberts & Manders Stove Co. 
roducts from the New England Sales 


Office at No. 801 Boston Consolidated Gas 


Company Building, 250 Stuart Strect, 
Boston, Mass 

These men need no introduction to the 
Gas Fraternity of New England as they 


1ave been long connected with the sale of 
gas ranges in that territory 


t 


Republic Steel Corp. Issue New 


Booklets 


Republic Steel Corporation, Mas- 
on, Ohio, recently issued the follow- 
let 
i< ts 
Iron—A is a 64-page, 
illustrated booklet telling in non-technical 


1 
r book 


“Sheet 


Primer” 


language the story of iron-working and 
describing, step by step, modern com- 
lercial practice of sheet rolling. This 


‘klet is now 


in classroom use in more 
than 1200 schools and universities in this 


country and Canada 

“Toncan Iron Pipe for Permanence” is 
likewise a 64-page booklet illustrating 
many eresting installations and appli- 
cations of Copper Molybdenum Iron Al- 
lov Piy Several typical examples of 
service under unusually severe conditions 

e also given 

‘Agathon Alloy Steels” is an ‘I- 
ustrated handbook of 132 pages giving 


recent and authorjtative data on. alloy 
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steels. Complete instructions for heat 
treatment of these steels is given in con- 
venient chart form. 

Copies of these booklets can be ob- 
tained upon request. 


-—— fe —_ —_ 
New Ruud Sales Bulletin 


“Hints for the Gas Executive on Vol- 
ume Water Heating” is the title of sales 
bulletin, No. 112, just issued by the Ruud 
Manufacturing Company, Pittsburgh. The 
information given in this bulletin is both 
general and specific and deals with sub- 
jects such as specific facts on volume 
water heating revenue as compared to 
residential water heating, sales methods 
in large cities, sales methods in small 
cities, competitive fuels and the advan- 
tages of gas, Ruud sales and advertising 
help, etc. 

ones he 


New House Heating Sales Manual 


The Roberts-Gordon Appliance Com- 
pany, Buffalo, N. Y., have issued a very 
complete sales manual entitled “Selling 
the Home Heating Market.” Consider- 
able space is given to the matter of se- 
lecting and listing of prospects, and at- 
tached is a form card with spaces for 
all the information necessary to make up 
such a list. Another chapter contains 
suggestions for following up salesmen’s 
calls, and several pieces of mailing mat- 
ter is included. Several sectional types 
of furnaces are shown to illustrate the 
ease of installing the burner. 


—— — 


Improved Vulcan Heavy Duty 
Cooking Equipment Announced 


The New Equipment Bulletin recently 
issued by the Standard Gas Equipment 
Corporation, 18 E. 4lst St.. New York 
City, announces a completely redesigned 
line of heavy duty equipment. The new 
features include smooth front, oven heat 
control, insulated oven and heavier con- 
struction. The booklet contains descrip- 
tions and illustrations of their various 
heavy duty ranges. Copies can be ob- 
tained upon request to the Standard Gas 
Equipment Corp. 


+ 


New Publication on Flex-Are 
Welder 


The publication of a new leaflet en- 
titled, Flex-Arce 600-Ampere Welder has 
been announced by the Westinghouse 
Electric and Manufacturing Company 
This gas engine driven single operator 
welder is a heavy duty high speed welder 


designed especially for field pipe line 
welding. 
Copies of this leaflet (L-20518) de- 


scribing the construction, operation and 
application of this welder may be ob- 
tained from the nearest Westinghouse 
Office, or directly from the Advertising 
Depariment, East Pittsburgh, Pa. 


(Trade News Continued on Page 90) 
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A NEW, IMPORTANT ADDITION 
TO THE LOVEKIN FAMILY! 


To answer the demand for a dependable, large-size 
water heater at a low price—we are now building the KUM- 


FORT No. 52—an entirely automatic gas water heater with a sue wo. s2 HAS A HEATING 


. ’ : — CAPACITY OF OVER 95 GALLONS 
52-gallon capacity. Here's an economical, efficient heater PER HOUR 


for the larger requirements—at a price well within reach of 

the modest income. It wouldn't have been possible to build such an excellent 
heater at that price, without the backing and experience of a company like Lovekin. 
All three sizes of KUMFORT HEATERS can now be furnished, if desired, with the 
tank of EVERDUR COPPER, the latest product of metallurgical science that combines 


the noncorrosive properties of copper with the great strength of steel. 


MAY WE SEND SPECIFICATIONS AND PRICES? 


THE LOVEKIN WATER HEATER COMPANY 


NEW YORK PHILADELPHIA CHICAGO 
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House-Heating Theme of New 
Radio Program 


As a supplement to its national ad- 
vertising program, which includes mag- 
azines, newspapers and radio, The Es- 
tate Stove Company—makers of the 
Estate Gas Heatrola—announces entry 
into the field of broadcasting by elec- 
trical transcription, with a thirteen- 
week’s program devoted entirely to the 
interests of automatic gas heat. 

Thirteen recordings of 15-minute pro- 
grams—for broadcasting purposes only 
—are now being made, designed to 
cover the active fall selling season. 

Careful study was given to the type 
of program to be selected; its brevity 
necessitated a choice of radio entertain- 
ment which would capture and hold the 
jistener, not only for the short interval 
it was on the air, but which would make 
the listener look forward to each suc- 
ceeding program. 

Research and inquiry proved one 
thing—almost everyone likes a male 
quartet. Sopranos may cadenza them- 
selves right off the dial; saxophones may 
wail themselves quickly into oblivion; 
but when four men with trained voices 
get their heads together in close har- 
mony—grandfather, grandmother and 
the whole family are going to like it and 
ask for more. 

It was only natural, then, that a male 
quartet should be the feature for this 
series of electrical transcriptions. In the 
studios of WLW—“the Nation’s Sta- 
tion,” in Cincinnati, was found a quartet 
of coast-to-coast reputation, an organi- 
zation of young men—each a soloist 
whose voices blend in perfect harmony, 
whose radio experiences in cha.n broad- 
casting make them doubly capable of 
making this series of recordings an out- 
standing accomplishment in electrically 
transcribed programs. 





Introduced under the name of “The 
House-Warmers”, the quartet opens each 
program with a special theme song which 
stresses the convenience of using gas 
as a heating fuel. Then, there is a pause 
in the record which enables the station 
announcer to read in the announcement 
of the particular company which is 
broadcasting the program. Opportunity 
for a final closing announcement is af- 
forded at the end of the program. 


A short talk on the general advantages 
of gas heating, with special mention of 
the Gas Heatrola, follows, and from 
then on until the final announcement, 
The House-Warmers hold the stage with 
a variety of specially arranged quartet 
and solo numbers. 

It is to be noted that although The 
Estate Stove Company is concerned pri- 
marily with the sale of Gas Heatrolas, 
the commercial talk on each record em- 
phasizes the general advantages of auto- 
matic gas heat. 

The complete series of programs by 
The House-Warmers (thirteen  broad- 
casts of fifteen minutes each), is offered 
free of charge to all gas companies and 
dealers who sell the Estate Gas Heat- 
rola. The only expense assumed by the 
local company or dealer is the time 


charge for transmitting these programs 
over local stations. 

Recordings of the first two programs 
will soon be in the hands of Estate rep- 
resentatives. Should any gas company 
wish an immediate audition, sample rec- 
ords will be submitted, w.thout charge 
or obligation, upon request to The Es- 
tate Stove Company, Hamilton, Ohio. 


” 
D. J. Quammen Appointed Man- 
ager of Philadelphia District 
for Cutler-Hammer 


Mr. D. J. Quammen has been appointed 
manager of the Philadelphia district ot- 
fice of Cutler-Hammer, Inc., manufac- 





D. J. Quammen 


turers of electric motor control and allied 

pparatus—whose headquarters are at 
Milwaukee, Wis. Mr. Quammen succeeds 
Mr. F. J. Burd, who has been made 
assistant manager of the Chicago Of- 
fice of Cutler-Hammer. 

Mr. Quammen has been connected with 
the Philadelphia office of Cutler-Ham- 
mer for the past five years, as a sales 
He is a graduate of the Uni- 
versity of Wisconsin, Class of ’24 with 
a degree of B. S. in Mechanical Engi- 
His long familiarity with the 
many products sold by Cutler-Hammer, 
make him particularly suited for his new 
position 


engineer 


neering. 


% 


Electrolux Activities 


Managers of the various U.G.I. proper- 
ties recently attended an intensive one day 
review of gas refrigeration in the class- 
oom of the Philadelphia Gas Works 
Company at the invitation of Albert E. 
Lee, Electrolux Sales Engineer 

Speakers on the program included R. E. 
Ramsay of the U. G. I., H. S. Christman, 
\ssistant Sales Manager, Philadelphia Gas 
Works Co., C. R. Logan, Chief Super- 
visor of the Refrigeration Sales Division; 
H. D. Lehman, Manager Appliance Serv- 
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icing Division, and C. G. Simpson, Assis- 
tant to Mr. Lehman. Mr. Lee also out- 
lined the market for gas refrigeration and 
conducted general discussions, introduc- 
ing George Etris, Electrolux Engineer, 
who conducted a drill on controls. 

In the morning the sales managers and 
salesmen also inspected the complete 
showing of the 1931 Electrolux line at the 
Philadelphia Gas Works Company display 
room, later attending the Refrigeration 
Show at the Edison Building in the eve- 
ning. 

Reporting a 91 per cent increase in re- 
tail Electrolux sales for the month of 
April as compared with March, the Wash- 
ington, D. C. Gas Light Company is es- 
tablishing new records in refrigeration 
history. The average increase for each 
salesman for the month was 6.5 refrig- 
erators per man. 

During March the average retail sales 
per man was 6.9 which was boosted during 
April to 13.4 refrigerators per man. 
Salesman Davis took high laurels for both 
months with sales of twelve and twenty 
refrigerators respectively. To Salesman 
McGraw went honors for the greatest in- 
dividual increase of 400 per cent. Sales- 
man Collins did 300 per cent better while 
Salesman Tate rated third with 280 per 
cent. 

Despite the fact that Salesman Slaught- 
er sold ten Electrolux in March and again 
duplicated it in April, he was the only 
member of the retail department not 
chalking up a gain. Consoling was the 
fact that an average of ten sales per 
month is a pretty fair batting average in 
any refrigeration league. 

All but one man sold ten or more re- 
frigerators during April, this one excep- 
tion being able to garner nine to bring up 
the rear of the hard-selling crew, 

Optimistic over the sale of ninety Elec- 
trolux Refrigerators during the month of 
April, the Minneapolis Gas Light Com- 
pany is now staging an energetic 60-day 
sales drive on the popular gas refrigerator. 
Everything points to a successful cam- 
paign and no phase of activity has been 
neglected to insure results. 

A minimum quota of 200 refrigerators 
has been set as the goal, but predictions 
are that this will be surpassed. As 
special inducements to extra effort a num- 
ber of “factory trips” to Evansville have 
been offered to the leading salesmen with 
all expenses paid. 

Electrolux Refrigerator sales of the 
Laclede Gas Light Company, St. Louis, 
Mo., for the twelve months ending May 
30th are reported to be 500 per cent ahead 
of the same period a year ago. “Here 
are some of the reasons”; says G. W. 
Steele, Manager Domestic Sales, “Electro- 
lux is absolutely silent—no moving parts 
—free service to customers as long as they 
use Laclede Gas.” 

Optimistic over a gain of 34 per cent in 
Electrolux Refrigerator sales for the first 
five months of 1931 as compared with the 
previous year, the Southern Counties Gas 
Company, Los Angeles, Cal., has launched 
a special six-weeks refrigerator cam- 
paign. Totai sales up to May 23 were 340 
refrigerators as compared with 253 for 
the same period of 1930. 
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Speed. 


The automatic Ofeldt Gas Boiler has the reputation of being 
the fastest steaming process steam boiler... .. Steam from cold 
Ae That’s real speed! 












Where process steam loads are intermittent, with unavoidable or 
long intervals between, an Ofeldt Gas Boiler is supremely 


economical. 















consider the advantages of speedy steam generation—Idling 
costs, together with delays, are eliminated. Steam need be 















generated only when required. ... . When you add the factor 
of speed to all the other advantages of gas-firing, the extraordin- @- ~ P 
ary economies of the OFELDT are very evident : . ‘ peat ~ Boge WE 
) : aie ; ° Send for Catalogue 3A and on page 8 you will find 





the story of the lettered arrows. 


Style A Ofeldts are constructed for 100-lbs. working pressure 
and an official certificate of inspection supplied for each boiler. MEARS=K ANE-=OFELD T 
LN 


The Ofeldt operates efficiently at any pressure setting from 1-lb. 







up and is available in a convenient range of sizes from 25-HP. 1903-1915 EAST HAGERT ST. PHILADELPHIA 
down to %4-HP. Special Ofeldt boilers have been built for New York—9 Park Place Buftalo—Walbridge Bldg. 

= oe sol ; 500-Ibs Boston—100 Arlington St St. Louis—2010 Locust Blvd 
pressures as high as 500-lbs. Chicago—325 W. Huron St. sirmingham—Am., Trust Bldg. 








Makers of Automatic Gas Boilers for over a Quarter Century 


MEET JOHNSON JR. 


The Biggest Little Fellow 














in the Gas Home Heating Field 








Here is a new idea in gas burners—developed 
to satisfy the demand of a new class of gas 






home heating prospects. A popular priced 






unit—built to give real service. Available 






stripped or with any refinements desired at 






an amazingly low cost. Think what this new 






low price argument means to you in reduced 






sales resistance, Get full information on the 






Johnson Junior today. 





SHNSON GAS APPLIANCE 
Cedar Rapids a © LOWA 
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The reliability of Stacey Manu- 


facturing Co. high pressure gas 
holders has been proved by numer- 


ous reorders. 


Our broad 


modern facilities for fabricating 


experience and 


and erection in shop and field en- 
ables us to meet every requirement 
for high pressure gas holders for 
working pressures up to and includ- 


ing 100 pounds. 


We have been building Low Pres- 
sure Holders in all capacities for the 
past 80 years, 


The STACEY 


MANUFACTURING 
COMPANY 


ENGINEERS and BUILDERS 
CINCINNATI, OHIO 


New York Office: P. F. McEnaney, 52 Vanderbilt Ave 


FRANK O. PANDORF, Chief Engineer 


Sia 





SINCE 1851 











A. A. RANSHAW, W. W. BIRCH, A. E. HARVEY 

Pres. and Gen’l. Mgr. Vice President Sales Engincer|| 

GEO, H. CRESSLER, W. D. BIRBECK, EDW. J. BAECHLE. 
General Sales Mgr. Sales Engineer Sect’y. and Treas 














TRADE CATALOGS 


Published by manufucturers of Gas Equipment and Ap- 
pliances for you. Order by number, using coupon on 


Page 100. 








PLANT EQUIPMENT 
4. B. C. SELF CLINKERING GENERATOR 
The Western Gas Con- 
struction Co 88 
ADVANTAGES OF WELDED CONSTRUC- 
TION 
Western Gas Construction 
Co. 
AGATHON ALLOY STEELS 
Republic Steel Corpn. 626 
“AMERICAN GAs AND METER TEST- 
ING APPARATUS 
American Meter Co. 320 
AUTOMATIC GOVERNORS 
Conneliv Iron Sponge & 
Governor Co. 28 
BALANCE GOVERNORS 
Connelly Iron Sponge & 
Governor Co. 290 
BACK PRESSURE VALVES 
Connelly Iron Sponge & 
Governor Co. 295 
SECKER TYPE COMBUSTION COKE & 
GAS OVENS 
The Koppers Construction 
Co. 235 
BECKER TYPE BY-PRODUCT COKE AND 
GAS PLANTS 
ong Koppers Construction 
0. 
&. H. CO. THICKENER 
The Bartlett Hayward Co. 56 
H. CO. VERTICAL SCRUBBER 
The Bartlett Hayward Co. 57 
BLAST GATE 
Western Gas Construction 
Co. 
BOILER FEED PUMPS 
P. M. Lattner Mfg. Co. 478 
“‘BULLETS’’—HOLDERS 
Stacey Bros. Gas Con- 
struction Co. 516 
BUTTERFLY VALVES 
Western Gas Construction , 
4 


BUTANE PLANT EQUIPMENT 
Philfuels Ca 510 
BUTANE GAS PLANT CONTROL 
Cutler Hammer, Inc. 
CALORIMETRY 
American Meter Co. 321 
CALOROPTIC, THE 
Connelly Iron Sponge & 
Governor Co. 511 
CHEMICAL ANALYSIS OF GAS PURIFY- 
ING MATERIALS 
E. J. Lavino & Co. 455 
CHEMISTRY AND PHYSICS OF THE 
COMBUSTION OF GASEOUS FUELS 
. J. Lavino & Co. 
COAL PRODUCTS TREE 
eg Koppers Construction 
0. 


COKE FIRED GAS PRODUCER OPERATION 
The Koppers Construction 
0 236 
CONNELLY COMBINATION VALVE 
Connelly lron Sponge & 
Governor Co. 610 
CONTINUOUS VERTICAL COMBINA- 
TION OVENS 
The Koppers Construction 
Company 
CONTROL MECHANICAL APPARATUS 
Western Gas Construction 
Co. 581 
COOPER-BESSEMER NEW TYPE 
COMPRESSOR UNIT 
Cooper-Bessemer Co. 517 
COOPER-BESSEMER VERTICAL GAS 
ENGINES 


Cooper-Bessemer Co. 518 
COOPER-BESSEMER GAS AND OIL 

ENGINES 

Cooper-Bessemer Co. 519 
COOPFR COMPRESSOR UNIT 

Cooper Bessemer Co. 520 
CORRUGATED TRANSITE 

Johns-Manville 601 


COUNTER BALANCE MANHOLES 
Connelly Iron Sponge & 
Governor Ca- 299 

DECOMPOSITION METERS 
Western Gas Construction 

0. 58? 

DE FLOREZ REMOTE MANUAL CONTROL 

SYSTEM 

Brown Instrument Co. 452 

DEHYDRATION OF MANUFACTURED 

Gas 

Western Gas Construction 

Co. 

The Koppers Construction 

cC 


>. / 


DISTRICT L. C. GOVERNORS 

Connelly Iron Sponge & 

Governor Ce. 293 
DR. OTT-LUX-GAS TESTER 

The Alpha Lux Co., lac. 23 
DUPLEX VALVES 

Andale Co. 45 
FAS] > FLEXIFLE COUPLING 

The Bartlett Hayward Co 54 
FOGGERS OIL 

Western Gas Construction 

Co. 
FORGED STEEL GATE VALVES 

Daring Valve & Mfg. Co 20 
FULTON DEAD WEIGHT SAFETY VALVES 

Chaplin-Fulton Mfg. Co. 480 
FULTON LEVER SAFETY VALVES 

Chapiin-Fulton Mfg. Co. 479 
GAS COMDENSERS 


Isbell Porter Co. 140 
GAS COOLER 
Andale Co 46 


GAS DISTRIBUTION 
The U. G. 1. Contracting 
Co. 76 
GAS ENGINE DRIVEN COMPRESSOR 
UNITS 
Cooper-Bessemer Corpn. 503 
GAS FILTERS 
American Meter Ce. 322 
GAS PURIFICATION PROCESS 
Western Gas Construction 
Co. 
GAS HOLDERS—HIGH AND LOW PRES- 
SURE 


Stacey Mfg. Co. 579 
GAS MEASUREMENT 
American Meter Co. 323 


GATE VALVES 
- Sagem Gas Construction 
0. 
GAS WORKS APPARATUS AND EQUIP- 
MENT 
Connelly Iron Sponge & 
Governor Co. 627 
HAND COLORIMETER 
The Alpha Lux Co. Inc. 22 
HIGH EFFICIENCY GAS CONDENSERS 
Isbell Porter Co. 13 
HIGH PRESSURE TOWER 
Western Gas Construction 
Co. 587 
HOWARD CHARGER 
The Western Gas Cen- 
struction Co. 37 
HIGH TEST WELDING ROD 
Union Carbide & Carbon 
Coron 255 
HIGH PRESSURE GAS HOLDERS 
estern Gas Construction 
Co. 
JET PHOTOMETERS 
Connelly Iron Sponge & 
Governor Co. 298 
JOHNS-MANVILL SERVICE TO 
THE POWER PLANT 


Johns-Manville 602 
KEEPING UP WITH INDUSTRY 
Cruse Kemper Co. 457 


KENNEDY AUTOMATIC CONTROL 
The Bartlett Hayward Ce. 55 
KOPPERS COMPANY'S COAL GAS 
PLANTS, THE 
pee Koppers Construction 
0. 


240 

LABORATORY APPARATUS 
American Meter Co. 324 
Superior Meter Co. 521 


LIQUID PURIFICATION 

The Western Gas Con 

struction Co. as 
LUX RECORDING GAUGE 

The Alpha Lux Co., Inc. 21 
MACKENZIE EXHAUSTERS 

Isbell Porter Co. 141 
MANUAL OF DRY BOX PURIFICATION 

E. J. Lavino and Co. 276 
MERCURY SEAL GOVERNORS 

Connelly Iron Sponge & 

Governor Co. 2 
METERS, GAS 


American Meter Co. 320 
Superior Meter Co. 522 
“METRIC” IRONCASE METERS 
American Meter Co. 325 
MITCHELL ELECTRIC VIBRATING 
SCREENS 
C. W. Hunt Co. Inc 220 


NAPHTHALENE ABSORPTION PLANTS 
The Western Ga: Con- 
etruction Co ae 

NFW APPARATITS FOR THRE RF MOWAT 

OF NAPHTHALENE AND GI'M FORM 
ING CONSTITUENTS FROM Gas 
The Koppers Construction 
a 242 
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This installation of a Chap- 
lin-Fulton Low Pressure Regu- 
lator represents modern prac- 
tice in safety regulation of 
natural gas—everywhere. 

C-F Regulators of more than forty 
types are widely used where safety 
is considered quite important, and 
dependable operation is demanded. 

Extra sensitive in response to the 
variations in flow, they are strong, 
well designed and have all the char- 
acteristics that superior workman- 
ship has been able to create during 
the experience of the oldest gas regu- 
lator manufacturing organization. 


Every type of C-F aqas 
regulator is fully  illus- 
trated and described in our 
Catalogue and Bulletins. 
Present your service prob- 
lem and we'll send you the 
correct Kegutation solution. 


The Chaplin-Fulton Mfg. Co. 
28-40 Penn Ave. Pittsburgh, Pa. 





DUST SEPARATORS FOR NATURAL GAS LINES 


Prevent—Clogging of lines, fittings, burners and pilot lights; Cutting of regulator 
valves; Stoppage of positive and orifice meters; Wear of compressor valves, 
rings and liners; Interference in gasoline plant operation. 


PLANT WITH FIVE DUST SEPARATORS AND METERING EQUIPMENT. RATED CAPACITY 125,000,000 CU. FT. DAILY 


The dust originates from well sand, construction dirt and pipe corrosion. 
Complete Dust Separating Plaht consists of —Dust Separators; Bypass valves and con- 
nections ; Oil handling, reclaiming and pumping equipment. 


THE GAS MACHINERY COMPANY CLEVELAND, OHIO 
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THE ALL STEEL MOHAWK HI- 
SPEED TOOL TRAILER is especially 
designed for Gas & Electric Companies 
and Pipe Line Contractors. Compart- 
ments, trays and special fastenings are 
made for every tool that you use. Built 
to stand rough usage. Made in 6, 7 and 
8 foot lengths. Other sizes to your 
specifications. 


otstu 


BITUMEN HEATERS 


THE HOTSTUF ASPHALT HEATER, 
with the patented elevated melting 
chamber feature, is designed especially 
to heat bitumen for pipe coating. Com- 
pare its melting capacity with other 
makes of the same rated holding ca- 
pacity. 


MOHAWK ASPHALT HEATER CO. 


SCHENECTADY NEW YORK 
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NEW AND IMPROVED COOPER GAS 
ENGINE COMPRESSOR 
Cooper Bessemer Corpn. 523 
NEW METHOD OF GAS PURIFICATION 


The Koppers Construction 
Ca. 2 
OBSERVATION ON LUX-MATERIAL 


The Alpha Lux Co., Inc. 24 
ORIFICE METERS 

American Meter Co. 327 
PIPE—TONCAN IRON 

Republic Steel Corp. 454 


PRESSURE GAUGES 
cunneuny iron Sponye & 


Governor Co. 296 
American Meter Co. 318 
Supertwur Meter Co. 929 


PURIFICATION OF OPEN HEARTH 
FUEL GAS, THE 
ine Neoppers Construction 


Co. 239 
PURIFICATION OF NATURAL GaS & 
KEFINERY GASES FROM HYDROGEN 
SULPHIDE 
Western Gas Construction 
Coa. 584 
RELIANCE SERVICE REGULATURS 
Isbell Porter Co. 139 
ROADLESS BARROWS 
lsbeli Porter Co. 133 
ROTARY SELF-CLEANING STRAINER 
Andaie Co. 4? 
SERVICE CLEANERS 
American Meter Ce. 329 
Superior Meter Co. 521 


SERVICE GOVERNORS 
Connelly Iron Sponge & 
Governor Co. ; 292 
SERVICE D. C. GOVERNORS 
Connelly Iron Sponge & 


Governor Co. 294 
SHAVING SCRUBBERS 

Isbell Porter Co. 133 
SHEET IRON A PRIMER 

Republic Steel Corpn. 628 
SMOOT CONTROL OF COMBUSTION As 


APPLIED TO TRAVELING GRATE 
STOKERS 
Smoot Engineering Corpn. o% 
SMOOT CONTROL AS APPLIED To 
UNDERFEED STOKERS 
Smoot Engineering Corpn. 6/ 
SMOOT CONTROL AS APPLIED Tx 
WATER GAS SETS 
Smoot Engineering Corpn. 68 
SMOOT STEAM ACCUMULATOR AND 
CONTROL SYSTEM 
Smoot Engineering Corpn. 66 
SPECIFICATIONS ON HIGH AND LOW 
PRESSURE HOLDERS 
The Stacev Bros. Ges. 
Constrn. Co. 74 
“STACEY BULLET 
The Stacey Bros. Gas 
Constrn, Co 73 
STANDARD HOLDERS FOR LOW PRES- 
SURE STORAGE 
Western Gas Construction 
Co. 580 
STREET DEPARTMENT TOULS 
Connelly Iron Sponge & 


Governor Co. 297 
STREET MAIN GOVERNORS 
Isbell Porter Co. 134 


THROTTLE GOVERNORS & COMPEN 
SATORS 

Isbell Porter Co. 142 

0. G. I. BARRING DOWN MACHINE, 


THE 
Zhe U. G. I. Contracting 
@. 
0. G. I. INTERMITTENT CHAMBER 
OVENS 
_ U. G. I. Contracting 
0. 


U. G. I. MECHANICAL GENERATOR 
AND CHARGER, THE 
Lg U. G. 1. Contracting 
o. 
vu. G. t. MODEL “B” AUTOMATIC 
CONTROL, THE 
The U. G. I. Contracting 


The Western Gas Con- 

struction Co. 86 
VALVES & SPECIALS 

Isbell Porter Co. 144 
VALVES 


Darling Valve & Mfg. Ce. 35 
VERTICAL GAS ENGINES 


Cooper-Bessemer Corpn. 504 
WATER GAS 

The Western Gas Con- 

struction Co. ae 


WATERLESS GAS HOLDERS 
The Bartlett Haynard Co ‘4 
WEST GAS 
West Gas Improvement Co 175 
POSITIVE PRESSURE BLOWERS 
[he Connersville Rlowes 
0. 


PUMPS FOR GAS PLANTS 
Geo. UV. Koper Corpn. 48) 
ROOTS ACME GAS PUMPS 
The P. H. & F. M. 
Roots Co. 212 
ROOTS ACME GAS PUMP INSTRUC- 
TIONS AND PARTS LIST 
The P. H. & F. M. 
Roots Co. 217 
ROOTS GAS PUMP INSTRUCTIONS AND 
fAKi>d LISTS 


The P. H. & F. M. 


Roots Co. 213 
ROOTS POSITIVE DISPLACE MENT 
METER 
The P. H. & F. M. 
Roots Co. 209 


ROTARY DISPLACEMENT METERS 
The Connersville Blower 
Co. 59 
ROUTS KULLER BEARING Gad PUMPS 
Pr. HH. & kb. OM. Roots 
Mfg. Lv. 42 
RUOTS KULLER BEARING BLOWERS, 
STANDARD DUTY, HEAVY DUTY 
bP. H. & FB. M. Koots Ce. 453 
SIANVAKD DUTY GADdD FPUMP CUN 
SiKUCTION 
The P. H. & F. Mz. 
Roots Co. 210 
STANDARD HOLDERS FOR LOW PRES- 
SURE STORAGE 


Stacey Mfg. Co. 424 
HIGH PRESSURE GAS HOLDERS 
Stacey Mfg. Co. 425 


INSTRUMENTS 
BRISTOL'S AIR OPERATED CONTRUL 
LERS 
The Bristol Co. 12. 
BKISTOL'S AUTOMATIC ELECTRI« 
CONTROL VALVES 
The Bristol Co. 126 
BROWN AUTOMATIC TEMPERATUR? 
CONTROL CATALOG 
The Brown Instrument Co. 166 
BROWN ELECTRIC FLOW METER 
CATALOG 
The Brown Instrument Co. 17 
BROWN REMOLE TYPE INSTRUMENTS 
Brown Instrument Co. 427 
BRISTOL AUTOMATIC TEMPERATURE 
CONTROL CATALOG ON GAS FIRED 
BAKING OVENS 
Bristol Co. 498 
BRISTOL'S LONG DISTANCE TRANS 
MITTING GAUGES 


The Bristol Co. 129 
BRISTOL S PYROMETERS 
The Bristol Co. 130 


BROWN PYROMETER CATALOG 
The Brown Instrument 


Co. 171 
BRISTOLS PYROMETER CONTROLLERS 
The Bristol Co. 123 


BRISTOLS RECORDING BAROMETERS 

The Bristol Co. 12 

BRISTOL'S RECORDING LIQUID LEVEL 
GAUGES 


The Bristol Ce. 128 
BRISTOL'S RECORDING MILLIVOLT- 
METERS FOR ELECTROLYSIS 
SURVEYS 
The Bristol Co. Fag 


BRISTOL'S RECORDING PRESSURK & 
VACUUM GAUGES 
The Bristol Ce. 134 
BRISTOL RECORDING PSYCHROMETERG 
The Bristol Ce. 308 
RRISTOL’S TEMPERATURE CONTROL- 
LERS 
The Bristol Co. 124 
BRISTOL'S RECORDING THERMO 
METERS 
The Bristol Company 132 
THE ERA OF AUTOMATIC CONTROL 
Brown Instrument Co. 502 
‘GOOD FURNACES—GOOD MEN—YET 
WE’RE SUNK ON OUR HEAT TREAT- 
ING costs” 
Brown Instrument Co. 550 
MEETING YOUR IDEAS ON THE FLOW 
PROBLEM 
The Brown Instrument Co. 164 
PARTLOW TEMPERATURE CONTROLS 
Partlow Corpn. 
PRESSURE GAUGE CATALOG 
The Brown Instrument Co. 168 
RECORDING DEMAND FOR GAS METERS 
American Meter Co. 330 
PECORDING THERMOMETERS CATALUL 
The Brown Instrument Co. 168 
RESISTANCE THERMOMETERS CATALOO 
The Brown Instrument Ce. 167 
TYCOS INSTRUMENTS FOR GAS PLANTS 
Taylor Instrument Com 
panies 542 
REGULATORS 
AUTOMATIC GAS BURNING EQUIPMENT 
Partlow Corn. 470 
AUTOMATIC TEMPERATURE CONTROLS 
Partlow Corpn. 471 
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COX REFRACTORIES 
COMPUTERS For Gas Appliances 


FOR Space heater 


radiants 


HIGH and LOW Teneel dint 


Leaning baffles 


PRESSURE Radiant sticks 


Burner tips 
Skeleton cups 














$5.00 EACH 


Genceraco Ketractories are made 
in all shapes and sizes, in color 
and in dense as well as porous ma- 
terials. These refractories are un- 
usually resistant to thermal shock 
By and are physically strong. Now is 
the time check over your refrac- 
tory costs and quality. May we 


send you a quotation on your re- 
AMERICAN GAS JOURNAL oan : 


53 Park Place, New York GENERAL CERAMICS COMPANY 
71 West 35th Street 
New York, N. Y. 




















IMPROVED EQUIPMENT- RUSSELLENGINEERING CORPORATION 


ENGINEERS BUILDERS 
NEW YORK CHICAGO 
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REGULATORS & GOVERNORS | 


Complete line of Regulators for 


NATURAL 
MANUFACTURED 
BUTANE 
PROPANE 
GASES 


HANDY INDICATOR for determining cor- 
rect orifice size of service regulators accord- 
ing to inlet pressure mailed upon request. 


GROBLE GAS REGULATOR COMPANY 


Office and Factory—Anderson, Indiana 














Bakers Make Good Gas 
Customers With This 
McDonald Made Meek 

Reel 


Oven 





The bakers in 
your community all 
be using gas 
as fuel. If they are 
not, perhaps it is 
because their ovens are not modern—not equipped to 
bern gas efficiently and economically. Every baker, 
ence acquainted with the fuel economy of McDonald 
Made Meek Reel ovens is a live prospect for you. 
Write us for complete information on this modern 
baker's oven. 


THE BRUCE McDONALD CO. 


2015 WASHINGTON STREET 
KANSAS CITY, MO. 
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TRADE CATALOGS 
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AUTOMATIC TEMPERATURE INDICAT- 


ING CONTACTOR 

Partlow Corpn. 472 
AUTOMATIC TRUCK-CLOSING ANTI 
VACUUM VALVE 

Reynolds Gas Regulator 

@. 282 
BARBER SUPERIOR GAS PRESSURE 

REGULATORS 

The Barber Gas Burner 

Co. 604 


BOTTLED GAS AN ALLY OF THE Gas 
INDUSTRY 
Sprague Meter Co. 306 
FULTON GAS FUEL BOILER GOVERNOR 
The Chaplin Fulton Mfg. 
Co. 248 


FULTON GAS REGULATOR CATALOGUE 
bed Chaplin Fulton Mfg. 20 
° 


HIGH PRESSURE LINE REGULATORS 
AND HIGH PRESSURE RELIEF 
VALVES 

Reynolds Gas Regulater 
Ce. 278 


HIGH PRESSURE SERVICE REGULATORS 
Reynolds Gas Regulater 
Co. 27 
LINOTYPE AND MONOTYPE TEMPERA- 
TURE CONTROL 
Partlow Corpn. 473 
LITTLE GIANT HOUSE REGULATOR 
a Gas Regulater P 


LOW PRESSURE SERVICE REGULATORS 
Reynolds Gas Regulator 
Co. 28) 

METAL MELTING POT TEMPERATURE 

CONTROL CIRCULAR 


Partiow Corpn. 474 
METER HANGER CATALOG 
Mueller Co. 2 


PERFORMANCE IS PROOF 
Groble Gas Regulator Co. 175 
POCKET HAND BOOK—DIRECTIONS 
FOR SETTING AND OPERATING 
FULTON GAS REGULATORS 
The Chaplin Fulton Mfg. 


Co. 249 
REGULATOR CATALOG 
Mueller Co. 3 


REGULATOR CATALOG 
Reynolds Gas Regulator 
0. 
REGULATORS FOR HIGH & MEDIUM 
PRESSURES 
Sprague Meter Co. 225 
RELIANCE BALANCE VALVE DISTRICT 
REGULATOR 


Isbell Porter Co. 138 
SINGLE DISTRICT & DOUBLE DISTRICT 
REGULATORS 
Isbell Porter Co. 1346 
— Gas Regulater P 
o. 


SAFETY GAS VALVE AND PILOT WITH 
LOW WATER SHUT OFF 
Partlow Corpn. 475 
SINGLE- DOUBLE- AND QUADRUPLET 
SAFETY GAS VALVE AND PILOT 
Partlow Corpn. 476 
FULTON HOUSE REGULATOR 
FULTON SPRING REGULATOR 
FULTON VACUUM RELIEF VALVES 
FULTON DIFFERENTIAL RELIFF VALVES 
FULTON DIFFERENTIAL REGULATORS 
FULTON DIFFERENTIAL GAS RELIEF 
VALVES 
FULTON BLOWGAS REGULATORS 
FULTON LEVER SAFETY VALVES 
FULTON DUPLEX VACUUM OR BACK 
PRESSURE REGULATOR 
FULTON BACK PRESSURE REGULATORS 
FULTON THROTTLING REGULATORS 
FULTON COMPRESSOR REGULATORS 
FULTON ILIGH PRESSURE REGULATORS 
FULTON LOW PRESSURE REGULATORS 
FULTON CUTOUT LATCH REGULATOR 
FULTON DEAD WEIGHT REGULATOR 
FULTON DUPLEX SENSITIVE GAS GOV- 
ERNOR 
_ Chaplin Fulton Mfg. 
0. 


REFRACTORIES 
CRMENTING JAMP JOINTS 
Quigley Company 15% 
CHOOSING A HIGH TEMPERATURE 
CEMENT 
HIGH TEMPERATURE CEMENT IN THR 
GAS PLANT 


Quigley Company 158 
HOT PATCHING RETORTS 
Quigley Company 160 


HYTEMPITE IN THE GAS PLANT 
Quigley Company 1 
HYTEMPITE IN THE POWER PLANT 

Quialey Company 408 

PROTECT YOUR PLANT & EQUIPMENT 
—A PROTECTIVE COATING 

Quigley Company 


161 Co. 
(Continued on page 98) 


PROPERTIES AND USES OF KROME- 
PATCH 
E. J. Lavino & Co. 458 
QUICK CARBURETOR REPAIRS MADE 
HYTEMPITE 


QOutaley Company 157 
QUIGLEY REFRACTORY GUN, THE 
Quigley Company 162 
QUIGLEY ACID PROOF CEMENT 
Quigley Company 310 
PIPE 
AUTOGENOUS WELDING OF NATIONAL 
PIPé 
National Tube Co. 411 
ome & SPIGOT REPAIR CLAMPS 
R. Dresser Mfg. Co. 612 


cast i PIPE 
‘Inuted States Cast lron 
Pipe & Foundry Co. 149 
CaLT IRON PIPE & FITTINGS 
McWane Cast Iron Pipe 
Co. 203 
COUPLINGS AND SPECIALTIES FOR 
NATURAL GAS 
S. R. Dresser Mfg. Co. 43 
COUPLINGS FOR MANUFACTURED Gat 
MAINS 
S. R. Dresser Mfa. Co. 42 
COUPLINGS FOR PLAIN END PIPE 
. R. Dresser Mfg. Co. 613 
FOR EVERY JOINT ON THE LINE 
Victaulic Co. of Amer. 13 
WESTLING VALVE 
Bartlett Hayward Co. 275 
WOODALL-DUCKHAM VERTICAL R&&- 
TORTS 
Isbell Porter Co. 143 
PIPE CATALOG, GENERAL : 
McWane Cast Iron Pipe 
Co. 483 
SMALL PIPE CATALOG 
McWane Cast Iron Pipe 
Co. 484 
HANDBOOK OF CAST IRON PIPE (DIS- 
TRIBUTED TO GAS OFFICIALS AND 
ENGINEERS ONLY) 
Cast Iron Pipe Research 
Assn. 
HANDBOOK OF CAST IRON PIPE Fos 
GAS SERVICE 
United States Cast Iron 
Pipe & Foundry Ce. 148 
HANDBOOK OF DE LAVAUD CENTRIPF 
UGALLY CAST IRON PIPE 
United States Cast Iron 
Pspe and Foundew Co. 146 
SAFEGUARDING YOUR PIPE LINE IN- 
VESTMENT 
Johns-MANVILLE 605 
SEMET SOLVAY PIPING AND VALVES 
Semet Solvay Engineering 
Corpn. 
TONCAN IRON PIPE FOR PERMANENCE 
Republic Steel Corpn. 29 


BLOWERS 
CONNERSVILLE GAS EXHAUSTERS 
BOOSTERS AND METERS 
The Connersvilie Blower 
Co. 60 
CONNERSVILLE POSITIVE PRESSURE 
BLOWER 
The Connersville Blower 
Co. 232 
CONNERSVILLE CYCLOIDAL PUMPS 
The Connersville Blower 
Co. 333 
COVERS INDUSTRY LIKE A BLANKET 
The P. H. & M. M. 
Roots Co. 218 
PIPE {Coatnas, Couplings, Joints, 
Welding Equipment) 
JOINTS ON DE LAVAUD CAST IRON 
PIPE FOR GAS SERVICE 
United States Cast lron 
Pipe and Foundry Co. 147 
“FOR EVERY JOINT ON THE LINE” 
Victaulic Co. 4 
PIPE COUPLINGS 


Victaulic Co. of Amer. 14 
STEEL PIPE COUPLINGS 
S. R. Dresser Mfg. Co 


STREET DEPARTMENT SUPPLIES 
gafety Gas Main Stopper i 
°. i 


HIGH TEST WELDING ROD 
Linde Air Products 
0. 
JOINT SEALING COMPOUND 
Quigley Company, Inc. 485 
LONG PIPE LINES WITH OXWELDED 
JOINTS 
se §, Linde Air Products 


a 
OXWELD 
The Linde Air Products 
Coe. 8 
@XY-ACETYLENE TIPS 
The Linde Air Products - 
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Industrial Gas 
This coal is as clean as modern tipple equipment 


can m ake it. Price Revision Downward 


Uniformly sized—Firm in structure—Low in sul- 
phur and ash—High in B. T. U. and By-Product 
yield. on 


A trial will be convincing. 


Write today. 
Amherst-Logan County Coal Conpenttine Tubular Boilers 


Kanawha Valley Building, 
Charleston, W. Va. 


“The Standard Bituminous Gas Coal” 
for Coal and Water Gas making. 











The New H. E. Flueless 
Industrial Gas Boiler 


is now ready in four sizes 


1H.P. 24H.P. 3 HP. 4H.P. 


in 
ai fi 








“No Tubes but Equal Efficiency” 


~ BITUMINOUS =, P. M. LATTNER MFG. CO. 


AS Si OA "Be Cedar Rapids, lowa 




















BAROMETERS 


PHILADELPHIA, THE WORKSHOP OF THE WORLD 
has 14,000 Manufacturing Establishments of which 
many have World-Wide Reputations. 


“PRINCO” STANDARD FORTIN 


MERCURIAL BAROMETERS 
are in World-Wide use because they, 
too, have a “World-Wide Reputation” 


THEY ARE GOOD BAROMETERS 
THEY ARE REASONABLE IN PRICE 


For more than a decade they have been made in such manner that they can 
be shipped safely and successfully wherever there is a common carrier. This 
has been recognized as an achievement in Barometry. 


PRECISION THERMOMETER & INSTRUMENT COMPANY 


1439 BRANDYWINE STREET - - - - - PHILADELPHIA. PA. 
SS LT TT 
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HYTEMPITE 


is the universally used 
high - temperature cement 
for Gas Plants, because it 





—insures quick, economical 
repairs of Retorts, Jamb 
Joints, Furnace Walls, 
Arches and Baffles. 


—can be used with 
crushed old fire brick. 


salvaged, 


—not affected by heating and 
cooling of ovens. 

—stands up under severe weather 
conditions. 


—makes thin, strong joint between 
tile or brick that stands up under 
extreme abrasive action of clinker 
tools. 

—easily shot into place with Quigley 
Refractory Gun. 


Keep a drum of HYTEMPITE in Retort 
House or Boiler Room for quick repairs. 


QUIGLEY COMPANYsn«. 


INDUSTRIAL SPECIALTIES 
56 West 4Sth Street, New York 


Distributors with Stock and Service in every lndustrial Center 




















Byllesby Engineering 


and Management Corporation 


Wholly-owned subsidiary of 


Standard Gas and Electric Company 





231 South La Salle Street, Chicago 


New York Pittsburgh San Francisco 








American Gas Journal—July, 1931 


TRADE CATALOGS 


(Continued from page 96) 


METERS 
APPARATUS BULLETINS 

American Meter Ce. lly 
CAST IRON GAS METERS 

Sprague Meter Ce. 28¢ 


DISPLACEMENT AND ORIFICE MEAS- 
&MCO STANDARD DOMESTIC AND CURB 
BOX METERS 
Pittsburgh Equitable Meter 416 
eMCO TIN METER 
Pittsburgh Equitable Meter 
Co. 268 
€MCO NO. 5 LARGE CAPACITY PRESSED 
STEEL GAS METER 
Pittsburgh Equitable Meter 
Co. 269 


EMCO DEMAND METER 
Pittsouryn Equitable Meter 
Co 266 
EMCO LARGE CAPACITY POSITIVE GAS 
METERS 
Pittsburgh Equitable Meter 


Ce. 2on 
MONEL WET TYPE METERS 
Superior Meter Co. 223 


INSTRUCTIONS FOR CONNERSVILLE 
TANDEM METERS 
The Connersville Blower 
Co. 337 
INSTRUCTION FOR THE INSTALLATION 
AND OPERATION OF CONNERSVILLE 
ROTARY DISPLACEMENT METERS 
Connersville Blower Co. 341 
4NSTRUCTIONS FOR THE MAXIMUM 
DEMAND RECORDER 
The Connersville Blower 
Co. 
«{NSTRUCTIONS FOR THE USE OF THE 
P. U. T . T. RECORDING GAUGE 
The Connersville Blower 
Co. 342 
{RONCLAD CAST IRON DRY GAS METER 
Pittsburgh Equitable Meter 
Co. 264 
OREADNAUGHT TYPE METERS 
Sprague Meter Co. 227 
GAS METERS AND APPARATUS 
Lambert Meter Co., inc. 173 
American Meter Co. 338 
Superior Meter Co. 527 
4{NSTRUCTIONS FOR THE PROVING 
AND TESTING OF METERS 
American Meter Co. 126 
Superior Meter Co. 528 
LINDERMAN LARGE VOLUME GAS 
METERS 


American Meter Co. 339 
METER CATALOG 

American Meter Co. 121 
METERS AND DIAPHRAGMS 

Superior Meter Co. 224 
“METRIC” FLOW METERS 

American Meter Co. 343 
RECORDING DEMAND FLOWMETER 

Lambert Meter Co. 17: 


DEMAND GAS METERS 
Bulletin 13—S prague 
Meter Co. 365 


“WESTCOTT” ORIFICE METERS 
American Meter Co. 344 
SPRAGE LINE OF LOW PRESSURE REG- 
ULATORS 
Sprague Meter Co. 488 
RECHROME AND OILED METER 
LEATHERS 
Besse Osborne & Odell 570 


MISCELLANEOUS 
CLEVELAND TRENCHERS 
Cleveland Trencher Co. 417 
ADJUSTABLE CYLINDER METER HANG- 
ERS 


Mueller Co. 489 
CLEANING COMPOUND ANNITE 
Quigley Co., Inc. 490 


BITUMEN HEATERS 
Mohawk Asphalt Heater 
Co. 571 
LEAD & COMPOUND MELTING 
FURNACES 
Mohawk Asphalt Heater 
Co. 572 
PIPE DIPPING TROUGHS 
Mohawk Asphalt Heater 
Co. 573 
OIL BURNING TORCHES 
a Asphalt Heater 
0. 


574 
COMBINATION TOOL ASPHALT & 
SURFACE HEATERS 
Mohawk Asphalt Heater 
Co. 575 


KROMEPATCH IS USED IN ALL _IN- 
DUSTRIES 
E. J. Lavino & Co. 615 
MOHAWK HI-SREED TRADER TOOL 
CHART 
Mohawk Asphalt Heater 
Co. 576 
MOHAWK HI-SPEED UTILITY TRAILERS, 
2 AND 4 WHEEL 
Mohawk Asphalt Heater 
Co. 
CORK DIPPING PANS 
Mohawk Asphalt Heater 
0. 578 
STREET DEPARTMENT SUPPLIES 
Safety Gas Main Stopper 
0. 616 
GOODMAN CYLINDRICAL STOPPERS 
Safety Gas Main Stopper 
Co. 
GOODMAN GAS MAIN STOPPERS 
Safety Gas Main Stopper 
Co. 618 
GAS MAIN BAGS 
Safety Gas Main Stopper 
Co. 619 
SAFETY SERVICE PLUGS 
Safety Gas Main Stopper 
Co. 620 
PIPE CLEANING BRUSHES 
Safety Gas Main Stopper 
0. 620 
GARDNER-GOODMAN STOPPER 
Safety Gas Main Stopper 
Co. 621 


Gas Appliances 


INDUSTRIAL EQUIPMENT 


4IR HEATER BULLETIN 
Surface Combustion Co. 505 
RIVET HEATERS 
Surface Combustion Co. 506 
POTATO CHIP FURNACES 
Surface Combustion Co. 507 
LAVA TIPS FOR INDUSTRIAL GAS 
BURNERS 
American Lava Corpn. 486 
LAVA GAS TIPS AND BURNERS FOR 
INDUSTRIAL HEATING 
American Lava Corpn. 582 
AUTOMATIC BOILER FEED SYSTEMS 
P. M. Lattner Mfg. Co 247 
FURNACES, TORCHES, BURNERS FOR 
HEATING SQLDERING, METAL- 
MELTING, HEAT TREATING 
Johnson Gas Appliance Co. 526 
GAS FIRED HGH PRESSURE BOILERS 
P. M. Lattner Mfg. Co. 286 
PROFITABLE BAKING 


Bruce McDonald Ce 39 
‘HE RED DEVIL OVEN 
Reuce McDonald Co 38 


LINOTYPE TEMPERATURE CONTROL 
Robertshaw Thermostat Co. 418 
LAVA FOR MECHANICAL AND ELFC- 
TRICAL PURPOSES 
American Lava Corpn. 487 
MANTLE RECUPERATORS 
Surface Combustion Co. 515 
NEW PROCESS OF NITRIDING 
Surface Combustion Co. 508 
MONOTYPE TEMPERATURE CONTROL 


Robertshaw Thermostat Co. 419 


METAL MELTING POT TEMPERATURE 
CONTROLLER 
Robertshaw Thermostat Co. 420 
MOTION IN BAKING 
Bruce McDonald Co. 5e1 
JOHNSON DIRECT JET FURNACES 
AND APPLIANCES 
Johnson Gas Appliance 
Co. 
THERMOSTATIC HEAT CONTROL FoR 
COFFEE URNS AND STEAM TABLES 
Johnson Gas Appliance Co. 530 
JOHNSON INDUSTRIAL GAS AP- 
PLIANCES 
Johnson Gas Appliance Co. 531 


HOUSE HEATING 


ARCHITECT’S CATALOG 
American Gas Products 
Corpn. 246 

AUTOMATIC UNIFORM HEAT 
Roberts-Gordon Appliances 

Corpn. 551 

BOILER TRADE CATALOG 
American Gas Products 

orpn. 

BOILER CONSUMER CATALOG 
American Gas Products 
Corpn. 

CONVERSION BURNERS FOR ALL FUR- 

NACES AND BOILERS 
Barber Gas Burner Co. 469 

FOR SECTIONAL BOILERS 
Robert-Gordon Appli- 
ance Corp. 


(Continued on page 100) 
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RE-CHROME and OIL I 


METER LEATHERS 
for TIN and IRON 


ALSO 


METERS 


FOR REGULATORS and GOVERNORS 


BESSE, OSBORN & ODELL, Inc. ,Boston an 








4 Y. - Representatives—C._ N. _Bankart & V W. A. Smith, oe William ‘ n St., N. t., N.Y. City _ 





HAWKS GAS FILTER 


Patent No. 1669461 


The Hawks Gas Filter catches 
all foreign matter before it can 
clog adjustments or orifices. 
Protects your customers by keep- 
ing pilot lights steady. Simple, 
inexpensive, easily installed. Will 
save you many service calls and 
lots of trouble. Write for prices. 


Huco MANUFACTURING Co. 
4628 W. Superior St. Duluth, Minn. 











STOPPERS SINCE 1897 








STREET 
DEPARTMENT 
SUPPLIES 


Goodman Stoppers 

Goodman Cylindrical 
Stoppers 

Gas Main Bags 

Canvas-covered Bags 

Inflating Bulbs 

Pumps 

Respirators 

Krupa-Hendry Test Cap 

Pressure Gauges,— 

portable and stationary Soap Tape 

Gas Sampling Bags Air-Line Masks 

Packings 


Service Cleaners 
Service Testers 

Joint Runners 
Calking Tools 
Mittens and Gloves 
Rubber Boots 

Service Plugs, Rubber 
Gas Main Plugs 

Soft Wood Plugs 


Pipe Cleaning Brushes |, 








Safety Gas Main Stopper Co. 


523 Atlantic Ave., Brooklyn, N. Y. 

















The 
Indicated 
Machine 
for 
Gas Trench 
Digging 


The CLEVELAND TRENCHER COMPANY 


“Pioneers of the Small Trencher” 


20100 ST. CLAIR AVE, 





CLEVELAND, OHIO 


e CLEVELAND 
BABY DIGGER 


If IS GLORIOUS IN ATLANTIC CITY 


Perfectly adapted to convention needs with 
every facility to meet the most exacting 
requirements. Situated directly on the 
Boardwalk and only a tour-minute stroll 
along the ocean front to the Auditorium. 
685 large, beautiful, outside sleeping rooms, 
each equipped with twin beds and bath, ocean 
front and ocean view. Four meeting rooms 
of varying seating capacities, ranging from 250 


persons to 1000. 


New York Booking Office—Whickersham 2-1000 


Ine AMBASSADOR 


ATLANTIC CITY N.J. 
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McClintic:-Marshall 


GAS HOLDERS 
PRESSURE HOLDERS 


RIVETED 4»? 
ELECTRIC -WELDED PIPE 


STEEL PLATE 
CONSTRUCTION 


McCLINTIC-MARSHALL CORPORATION 


Subsidiary of Bethlehem Steel Corporation 


General Offices: Bethlehem, Pa. 


District Offices: New York, Boston, Philadelphia, Baltimore, Char- 
lowe, N. C., Pittsburgh, Buffalo, Cleveland, Cincinnati, Detroit, Chicago, 
St. Louis, San Franciseo, Los Angeles. 


Export Distributor: Bethlehem Steel Export Corporation, New York 











5 TEMPERATURE a FACTOR 


IN YOUR PRODUCT? 


Un CONTROL IT 
AUTOMATICALLY 


THis 


oe 
~~ Bends with the vr 






Secure automatic temperature con- 
trol by using Chace Thermostatic 
Bimetal known by reputation for its 
high sensitivity, accuracy, uni- 
formity and reliability. Obtainable 
in sheets, strips or formed to meet 
your requirements. 1200 degrees 
Fahrenheit without distortion. Used 
by many manufacturers of burners, 
heaters and automatically controlled 
safety devices. Consult our Engi- 
neering Department. 


Manufactured by 


W. M. CHACE VALVE CO. 
1610 BEARD AVE. DETROIT, MICH 
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HOMESTEAD FIRES 
The Homestead Heater Co. 19 
HOUSE HEATING DATA BOOK 
Roberts-Gordon Appli- 
ance Corp. 
HOUSE HEATING CATALOG 
Surface Combustion Co. 509 
IDEAL GAS BOILER HANDBOOK 
American Gas Preducts 
Cor 
NEW JOHNSON CONVERSION BUR- 


NER 
Johnson Gas Appliance Co. $32 
SALES ALBUM 
Barber Gas Burner Co. 467 
SALES LITERATURE 
Barber Gas Burner Co. 468 
HOUSE HEATING FURNACES 
Geo. D. Rover Corpn 98 
TRANSFORM BY GAS 
phe Barber Gas Burner 
0. 
SELL HEALTH AND COMFORT IN THE 
HOME 
Roberts Gordon Appliance 
Co 42? 


SELLING THE HOME HEATING MARKET 
Roberts Gordon. Appliance 
Co. 607 
LET STAT-AMATIC REGULATE YOUR GAS 
FURNACE 
Stat-amatic Instrument & 
Appliance Co. 622 
STAT-AMATIC IN HOMES 
Stat-amatic Instrument & 
Appliance Co. 623 
THE DUAL THERMOSTAT 
Stat-amatic Instrument & 
Appliance Co. 624 
STAT-AMATIC MOTORIZED VALVES 
Stat-amatic Instrument & 


Appliance Co. 625 
RANGES 
THE CAREFREE HOSTESS 

American Steve Ce. 252 
SUNDAY DINNER 

American Steve Ce. 251 
THE SECRET OF HAPPY HOMES 

American Stove Ce. 256 
GAS RANGES 

American Stowe Ce. 253 
ADVERTISING MANUAL 

Geerge D. Roeper Ce. 48 


MERCHANDISING GAS APPLIANCES TO 
THE HOUSEWIFE 

Gee. D. Roper Corpn. "9 
RANGE CATALOG 

Geo. D. Roper Corpn. 51 
RANGE CATALOG 

New Process Stove Ce. 260 
RANGE CATALOG 

Dangler Stove Co. 261 
RANGE CATALOG—ORIOLE GAS RANGES 

Standard Gas Equip- 


ment Corps. 346 
Standard Gas Equip- 
ment Corpn. 347 


RANGE CATALOG—ACORN GAS RANGES 
Standard Gas Equip- 
ment Corpn. 348 

RANGE CATALOG—VULCAN HEAVY 

DUTY COOKING EQUIPMENT 
Standard Gas Equip- 


ment Corpn. 349 
ROPER GAS RANGES—APPLIANCES 

Geo. D. Roper Corpn. 288 
SALESMAN’S MANUAL 

Geo. D. Roper Corpn. 56 


RANGE CATALOG—SMOOTH TOP GaS 
RANGES 
SNAP ACTION THERMOSTAT FOR STOR- 
AGE WATER HEATERS & HOUSE- 
HEATING EQUIPMENT 
Robertshaw Thermostat Co. 400 


THROTTLING TYPE WATER HEATER 
THERMOSTAT 
Robertshaw Thermostat Co. 401 
THERMOSTAT BULLETINS 
Robertshaw Thermostat Co. 492 
THERMOSTAT FOR SPACE HEATERS, 
GARAGE HEATERS, ETC. 
Robertshaw Thermostat Ce. 402 
UNIT-OR GAS-FIRED HEATER 
American Gas Products 
Corpn. 459 
A. G. P. GAS-FIRED STEAM RADIATORS, 
UNVENTED AND VENTED 
American Gas Products 


Corpn. 460 
VULCAN GAS APPLIANCES 

Standard Gas Equip- 

ment Corpn. 350 


PILOTS & CONTROL 


“PATROL” PILOT AND TEMPERATURE 
CONTROL 
The Patrol Valve Co. 608 
SAFETY PILOTS FOR COIL WATER 
HEATERS 
Spencer Thermostat Co. 403 
SAFETY PILOTS FOR BARBER BURNERS 
Spencer Thermostat Co. 404 
THERMOSTATS FOR CONVERTING TANK 
WATER HEATERS INTO AUTOMATIC 
STORAGE SYSTEM 
Spencer Thermostat Co. 405 
SELF-CLOSING TEMPERATURE RELIEF 
VALVES FOR THE PROTECTION oF 
HOT WATER BROILERS 
Spencer Thermostat Ce 406 
THERMOLATOR OVEN HEAT CONTROL 
Milwaukee Gas Specialty 
Company 630 


REFRIGERATION 


APARTMENT HOUSE BOOK 

Electrolus Refrigerator 

ales, Inc. 493 
ARCHITECTS MANUAL 

Electrolus Refrigerator 

Sales, Inc. 494 
GENERAL CONSUMER BOOKLET 

Electroluzx Refrigerator 

Sales, Inc. 495 
SECRET OF SILENCE IN REFRIGERA- 

TION 
Electrolux Refrigerater 
Sales, Inc. 361 


WATER HEATING 


THE UTILITY 
CONSTANT HOT WATER 
Ww 


Co. 72 
KOMPAK BOOK 
Keompak Co. 263 
wWaRM FRIENDS (RADIANT GAS 
HEATERS) 
Weisbach Co. 71 
PAINT 


QUIGLEY TRIPLE-A PROTECTIVE COAT- 
INGS 
Quigley Company 345 
TRCHNICAL PAINTS 
Cheesman-Elliot Co., Inc. 553 
PROTECT AND DECORATE ; 
Quigley Furnace Special- 


ties Co. +n 
MISCELLANEOUS 
ALCO CARBIDE GAS BURNERS, FIX- 
TURES AND LIGHTING ACCESSORIES 
American Lava Corpn. 36 
HAWKS GAS FILTER 
Hugo Mfg. Co. 580 
HAWKS LINE OF GAS APPLIANCES 
Hugo Mfg. Co. 581 





Please send (at no expense to me) the following booklets. 
(Insert numbers from list) 


er ce 


Eprror, AMERICAN Gas JournaL, 53 Park Prace, New Yor | 
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HEATING LEADING 
BUNKER “C” OIL|| | GAS COMPANIES 


for carburetting gas requires high 


pressure and high temperature. USE 
ANDALE LAMBERT METERS 


BOWED TUBE 
HEATERS All sizes 


a Ne ; up to 
remain tight and are easily cleaned. 
These are the requirements for con- 3,400 cu. ft 


tinuous satisfactory operation. capacity 


Meters 
Diaphragms 
Repairs 
Provers 
Pumps 
Calorimeters 
Wet Meters 
Gauges 
Apparatus 





ANDALE COMPANY 
1600 ARCH STREET LAMBERT METER CO. 


PHILADELPHIA BUSH TERM. BLDG. 4, BROOKLYN, N. Y. 






































TS Ee Fe GOR re RD OS OC NAT SRE RRL SG ORO 
‘i OFIFTH AVENUE ; 
C3 Mer SMITHFIELD 
















PRESENTING 
G. P. M. IRON 
HYDROXIDE 


A Result of Re- 
search 





BREAKFAST 40° to 75° LUNCHEON 85° 
TABLE D' HOTE ae Br, 












2 Cxcellent eee 





$4.45 fi, 
Greater Activity Popular Stig bo ‘, 
Higher Capacity ‘i ois 
Longer Life HO ; 
° eo 


Ready for 
delivery in 
Spring, 1931 


a neh ee 


PURIFYING MATERIALS 
COMPANY INC. 
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1930 HANDBOOK 


went over “BIG’’! 


Since its inception nine years ago, the American Gas Catalog and Hand- 
book has grown in importance and value to every gas man everywhere. 


Each succeeding issue has become better—more tables, charts, data and 
other informative material useful in every branch of the industry—un- 
til as one district manager says, he “could not get along without it.” 


However, our praises of its value cannot perhaps be as convincing as the 


expressions of approval we have received from hundreds of gas officials, 
who know and use the Handbook, a few of which follow:— 


I have found the material in the 
1929 edition of the Handbook very 
useful the past year, and the new 
1930 edition contains much addi- 
tional valuable material. 
CHEMICAL ENGINEER. 


I carry the American Gas Catalog 
and Handbook in my brief case and 
very much appreciate the new 
edition. 
GAS ENGINEER. 
Could not get along without this 
Handbook. 
DISTRICT MANAGER. 


We refer to this constantly. Is 
very valuable reference book for 
any library. 

LOCAL MANAGER. 


Surely it is the best source of in- 
formation that has come to my 
desk in years. 


METER FOREMAN. 


We find this to be full of valuable information and 

will find it a daily aid in solving some of the many 

problems that arise daily in our business. 
DIVISION SUPERINTENDENT. 


The editions of these catalogues have been of fre- 
quent and efficient service to us. The technical tabu- 
lations and engineering constance have come to our 
assistance under many trying conditions. 


A very useful and well arranged 
book of information helpful to 
those engaged in various phases of 
the gas business. 

VICE PRESIDENT. 


The Handbook is very complete 
and my copy is referred to fre- 

quently. 
SUPERVISOR INDUSTRIAL 
GAS DIVISION. 


I find this one of the finest pre- 
pared handbooks which I have seen 
and is of particular value because 
it combines in a convenient manner 
a list of manufacturers in addition 
to the excellent selection of tables 
which are so often used by a gas 


engineer. 
CHIEF ENGINEER. 


Very useful as usual. 
MANAGER OF GAS SALES. 


Please let me know at once how I can secure my copy 


1 
l 
| 
| 
| 
| of the 1931 Handbook, which will be issued soon. 
| 
| 
| 
| 
| 


Name 


MANAGER. 


Handbook has been used by our 
men ever since we have been re- 
ceiving them. Useful and interest- 
ing data. We would miss it if it 
did not arrive each year. 
DISTRICT MANAGER. 


I consider this a valuable reference 
book to keep on one’s desk in a 
handy place where it can be picked 


out easily. 
SALES ENGINEER. 


It comes as an old friend. Find 
its contents very useful, interesting 
and informative. Indispensable to 
distribution department heads. 
SUPERINTENDENT. 


I find the American Gas Catalog 
and Handbook very essential in the 
gas business, as it solves many of 
the daily problems that occur in 
our business. 

GENERAL MANAGER. 
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CLASSIFIED ADVERTISEMENTS 


Rate at $5.00 per inch for first insertion. $4.00 per inch for each additional insertion 
of same Copy. Positions wanted—$2.00 per issue. 














POSITION WANTED FOR SALE 


Position Wanted in Service Department 2 Used Exhausters 
of gas company. Have had thirteen 


. rte tach is ’ ) r ; 2 A, 

years experience. Thoroughly under Each is 10 3 per re ee by = HAVE YOU ORDERED 
stand all gas appliances and am expe- ‘" salon 24 ho 27 3 HE "3 nt R PM 
rienced in handling men. Can furnish Vertical engine (é/.. Fb. 30 Mi.) 


the best of references as to honesty, C@" Same bed plate as exhauster. For YOUR COPY 
ability and _ integrity Address Box further information address:—The Phila 








1024, c/o American Gas Journal, 53 ry + ag B a Ares wy See... Fe. 
Park Place, New York City. ic. Ber. 2. ©. SCRNETE. OF 








“ee © 
, REPRESENTATIVES Domestic Gas 
As Superintendent or assistant superin- Ww 
tendent of plant. Capable of handling ANTED 
the distribution department if the prop- Distributor of valves, nipples, unions Appliances 
erty is small and both departments are and other similar products wants repre- 
under the same head. College trained, 33 sentatives to sell the gas industry on 
years old, eight years of practical ex- commission basis, payable weekly. All ? 
perience in the gas business. Willing to territories now open. Address Box . 
demonstrate ability to prospective 1020, c/o American Gas Journal, 53 Park 
employers. Address Box 1022, c/o Am- Place, New York City. 


erican Gas Journal, 53 Park Place, New Price $2.50 Per Copy 
York City. 
WANTED 


5 ee Piece 1 - For Sale By 


Re a eee 5 Manufacturers Agents—In various sec- 
ACCOUNTANT—Young man, gradu- tions to handle competitive priced line AMERICAN GAS JOURNAL 
ate of University of Pennsylvania, having of gas ranges. Address Box No. 1026, 
had several years experience as chief ac- ¢/g American Gas Journai, 53 Park 
countant for several gas properties. At Place, N. Y. C. : 
present employed as chief accountant for 
three operating companies, but will be at 


liberty June Ist due to consolidations 
Has had complete charge of offices. Ad- WANTED 
dress Box No. 1025, c/o American Gas MANUFACTURER’S 
Journal, 53 Park Place, New York City. 
REPRESENTATIVES 


Manufacturer’s representatives wanted to 
Gas Engineer, technical graduate, mar- contact utilities with high grade line of AMERICAN LIGHT & TRACTION 
ried. Experienced in utility appraisals automatic storage gas water heaters and COMPANY 
Broad experience with large operating conversion burners now being marketed 

; . hy DIVIDEND NOTICE 

and holding company in coal and water’ by one of the country’s foremost heater 
ss dradeetion 4 Setribution Als manufacturers. Company nov aking The Board of Directors of AMERICAN LIGHT 
gas production and distributior Also € company now makit a TRACTION COMPANY, oc 0° mesting bed Sune 
experienced in design and construction. sales arrangements for entire country 23, 1931, declared the regular quarterly dividend of 
Executive ability. Desires position with Some very desirable territories still avail- a> 2 Ce Sres tee. and 6 Snes & 6% 
> 5 z at: ; ‘ents per share on the Common stock, both payable 
future. Address Box 1028, c/o American able. Straight commission arrangement. August 1, 1931, to stockholders of record at the close 
Gas Journal, 53 Park Place, New York Address Box 1027, c/o American Gas ©, business July 17, 1931 


2 - 7 , a The transfer books will not be closec 
City. Journal, 53 Park Place, New York City. JAMES ‘LAWRENCE, 


GAS ENGINEERING CO. a egas EOIEER 
| Manufacturers of Gas Production Equipment Specialist in Ammonia Recovery 


and Manufacture of Ammonia Products, 
TRENTON, N. J. Builder of Unger Ammonia Stills 


. “ 640 GRACE ST.. CHICAGO 


















































PURIFYING MATERIAL ~— BAGGED, OR IN BULK 
Manufacturers of GOVERNORS, APPARATUS and EQUIPMENT 
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SEAMLESS TUBING | |HOMESTEAD FIRES 


Lengths and Coils 
Quick Delivery from Stock Radiant ““Coalfires’’ 


We Want to Quote Where Quality Counts . ‘ 
Radiant ‘“‘Woodfires” 


Homestead Heater Company, Inc. 


Selvage St. and Fabyan Pl., Newark, N. J. 
































THE PERFECT Guu-ho MIXED OXIDE- i 





Guaranteed to always run uniform. It has For Gasworks having no facilities to mix 
been used by Gasworks all over the world their own Sponge we offer our celebrated 
for nearly 50 years. We offer same from a “Lux Sponge,” guaranteed efficient for Coal 
shipping point most conveniently located or Water Gas. 
to your works. Shipped in bulk or bags. Samples upon request. 
sa chicage _Oifice_ THE ALPHA-LUX COMPANY, Inc. Philadelphia Office: 
43 S. Dearborn St. au 
192 FRONT STREET - NEW YORK CITY, N. Y. 

















ISBELL-PORTER COMPANY 


Engineers and Manufacturers 
Contractors for of All Kinds 


Complete of Gas 
Gas Works Apparatus 


NEWARK - NEW JERSEY 























LAVING OXIDE ==: 


The Sponge “THE EFFICIENT PURIFIER” 


== /AVINO SPONGE 


g. J. LAVINO and COMPANY - BULLITT BLDG. - PHILADELPHIA, PA. 
NEW YORK CHICAGO PITTSBURGH 
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ALPHABETICAL LIST OF 


Alpha Lux Co., Inc. ..... ; 
American Cast Iron Pipe Cc. 
American Meter Co, ....... 
American Stove Company as 
Amherst Logan County Coal Corp 
Andale Co. 
Ambassador Hotel 


Bartlett Hayward Co, 
Besse, Osborn & Odell Pit ee 
Byllesby Engineering & Management Corp 


Cooper-Bessemer Corpn., The 
Cast Iron Pipe Research Ass'n 
Chace Valve Co., W. M. ... 
Chaplin-Fulton Mfg. Co 
Cleveland Trencher Co., The 
Connelly Iron Sponge & Governor C 
Connersville Blower Co. 
Cruse-Kemper Co. ..... 
Cutler-Hammer, Inc. 
Cleveland Gas Meter Co., The 


Darling Valve & Mfg. Ci 
Dre sser, S. | M fg. Co 





Gas Engineering Co. 

Gas Machinery Co. .... 
Gas Purifying Materials Co 
General Ceramics Company 
General Gas Light Co 
Groble Gas Regulator Co 


Homestead Heater Co. 
Hugo Manufacturing Co 
Hotel Henry 


E Improvement Equipment-Russell Engr. Co 
International-Stacey Corp. 
Isbell Porter Co. 


Jackson Engineering Company 
Johnson Gas Appliance Co 


Mn 


Kompak Company 
Kopper Company 


Lambert Meter Co 
Lattner Mfg. Co., P. M. 
Lavino & Co., E. J. 
Linde Air Products Co. ... 
Lovekin Water Heater Co 
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_ A Book 
for 
Every 


Gas Man’s 
Library 


BOUND IN 
SEAL GRAIN 
STURDITE 
FABRIC 


Price $2.50 


This book presents first-hand facts and data, profusely illustrated, concerning every 
type of domestic appliance which uses gas as a fuel, and is of special interest to gas 
men interested in the sale of such appliances. Mr. Apmann has made an intensive 
study of gas utilization and therefore writes authoritatively on this subject. 


Listed below are the chapter titles of the book which are indicative of its compre- 
hensive scope. A list of pertinent questions on each chapter will be included, which 
adds to its value as a real text book on Selling gas appliances. 


L. Competitive Fuels X. Gas for Househeating 
il. Manufactured and Natural Gas XI. The Househeating Furnace and Accessories. 
1il. Comparative Fuel Costs XIl. Calculating Househeating Requirements 
IV. Capacity of Pipes, Meters and Gas XIIl. Miscellaneous Househeating Con- 
Orifices siderations 
Vv. Appliance Installation XIV. Space Heaters 
Vi. The Gas Range XV. The Health Givers of the Cellar, in- 
Vil. Gas Range Accessories cinerator and Laundry Equipment 
Vill. The Gas Water Heater XVI. Gas Refrigeration 
1X. Water Heater Accessories XVII. The Future of Gas Utilization. 
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to the Gas Industry that it has disposed of its inter- 
ests to the Pittsburgh Equitable Meter Company, 
Pittsburgh, Penna. 


The superior manufacturing facilities, the many 


branch offices and warehouses of the Pittsburgh 
Equitable Meter Company will provide better 
machines and better service for Integrator users. The 
“Pittsburgh Equitable Idea” of carrying on further 
research work and of building only the highest 
quality of products will be carried out in the further 
production of the McGaughy Integrator. 


McGAUGHY INTEGRATOR COMPANY 
TULSA, OKLAHOMA 


Vas 3. Mi Grgry 
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First the gasket is 
slipped within 
the bell. 


Next the follower 
ring pushes the 
gasket home. 





Three 


easy operations. . 


























And now the clamp 
ring is bolted in place 
and the joint is 
completed. 
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The simplicity of the Anthony Joint is 
one of the chief reasons for its wide accep- 
tance. Here’s a joint that requires only 
one gasket. To assemble, merely place the 
gasket within the bell, put on the rings, 
and tighten up the bolts— that’s all. No 
calking, no pouring. No delay of any kind. 


The Anthony Joint will remain abso- 
lutely tight under high pressures too. In 
numerous locations, it is serving today 
under pressures ranging up to 200 lbs. 
per square inch. 


In addition, the Anthony Joint allows 
for a surprising amount of deflection. Cast 
iron pipe equipped with this joint will 
readily follow heavy grades in steep or roll- 


ing country. Engineers have found this 
joint to be ideal for bridge installations too 
as it is unaffected by continuous vibration. 


The Anthony Joint is offered in either 
deLavaud centrifugally cast pipe or in pit 
cast pipe and fittings. All rings, bolts and 
gaskets are interchangeable. 


Of special interest is the fact that 
Anthony Joint bends, tees and other fittings 
can also be used with plain end pipe. These 
Anthony Joint fittings enable the contrac- 
tor to make sure of the tightness of the 
important terminal points of his line. 
Ask us for complete information regard- 
ing the many advantages which this new 
joint offers, 


United —_ Pipe 


and Foundry Co., 











Sales Offices: Philadelphia Cleveland trademark of The Cast brea Dallas Minneapolis San Francisco 
New York Pittsburgh Buffalo Pipe Research Association Birmingham Seattle Los Angeles 
Chicago Kansas City 


—complete the gas-tight Anthony Joint 


Burlington, N. J. 








